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Frequently, before experimental en- 
gines are put into production, the 
Laboratories subject them to ex- 
haustive tests. If any incompati- 
bility with petroleum products ap- 








| Applying 
Foresight to 
Problems 
of Engine 


Operation 
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Ethyl predicts the performance of 
fuels and lubricants used in en- 
gines operating in field service. 
This foresight is the foundation of 
Ethyl’s ‘‘preventive service” de- 
signed to help refiners meet, with 
a minimum number of fuels and 
crankcase lubricants, the continu- 
ally expanding use of gasoline 
engines, under a wider range of 
operating conditions. 
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pears, modifications are made until 
successful results are achieved. In- 
formation so obtained is passed 
along to the engine manufacturers. 
All the wide variety of Ethyl’s var- 
ied research facilities, including a 
cold room (right), are available for 
such work. 


As a result of experience gained over 
more than 26 years, Ethyl Labora- 
tories are able to evaluate petro- 
leum products in respect to the 
results they may be expected to 
give in a wide variety of gasoline 
engines. The performance of many 
types of gasolines and lubricating 
oils is continuously observed. If 
any incompatibility of these prod- 
ucts with engines in production is 
noticed, the results are passed along 
to the oil companies. 


Many members of the Ethy! Laboratories 
are authorities on engine-fuel rela- 
tionships and are always available 
to engineers of automotive com- 
panies for consultation in connec- 
tion with research programs con- 
ducted in their own laboratories. 
Likewise, Ethyl technologists are 
glad to discuss with the technical 
people of oil companies the per- 
formance of their products as it is 
revealed in research programs and 
in field service. 


Occasionally operating problems de- 
velop in the field because of abnor- 
mal conditions which could not be 
anticipated during the design of 
the engines. When this happens, 
the Ethyl Laboratories, having the 
benefit of specific information sup- 
plied by the field organization, work 
closely with the oil and automotive 
companies concerned. 


A further extension cf Ethyl’s work in 
the field is the maintenance of con- 
tact with the operators of truck, 
bus and passenger car fleets. Based 
on field observations and on special 
research work conducted in the 
Ethyl Laboratories, recommenda- 
tions are made to engine users to 
assist them in obtaining the best 
engine pertormance and durability 
on the fuels and crankcase lubri- 
cants used. 
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Since 1923 — continuous research to provide better antiknock service 


ETHYL CORPORATION 
RES EAR CH LABORATORIE S 
Detroit, Michigan, 1600 West Eight Mile Road . 


San Bernardino, California, 2600 Cajon Road 
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TRENCH F NDATION ‘= NOATE ‘ SUMP — 
DRAIN 


OVER 60,000 CU. FT. FROM 7,500 to 60,000 CU. FT. 


have proved a profitable investment, 


because 





they offer... 1.A Gasholder with efficient operation and easy maintenance. 


a. Not affected by snow load since all moving parts are under cover. 

b. All major moving parts accessible for inspection during operation. 

c. A vapor balancer that can be made gas free for repairs in a few 
hours. 

d. A vapor seal that has a life equal to that of the tank. 

e. A Gasholder working pressure of to % inch of water. 


2. A vapor balancer that has a 100% Dry Seal. 


a. Eliminates corrosion problems attendant with wet seals. 
b. Requires no heating system during freezing weather. 
c. Has no evaporation loss through a water or oil seal. 

d. Requires no attention, adjustment or lubrication. 


3. One vapor balancing mechanism for all tanks. 


a. Provides flexibility of operation. 

b. Permits repair of any tank in group without affecting operation. 

c. Allows vapor balancer to be removed without disturbing storage 
tank operation. 

d. Accomplishes all venting through one master valve. 

e. One structure for protection of all standing and pumping loss. 


For more complete details and Pay-Out Analysis, write for Bulletin VB-I0 


WIGGINS 
VAPOR SEALS 


ed 


WESTERN STATES: Consolidated Western Steel Corporation, San Francisco—Los Angeles 
SOUTHERN STATES: Wyatt Metal and Boiler Works, Houston—Dallas, Texas © (CANADA: Toronto Iron Works Ltd., Toronto 
GREAT BRITAIN: Motherwell Bridge & Engineering Co., Ltd., Scotland 
FRANCE: Etablissements Delottre & Frovord reunis, Paris 
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Petroleum Puzzle 

The Refiners Can't Sell 
Heavy Fuel Oil as Fast! 
As They Must Make It] 


“No Immediate Market” forlg 
Vast Stocks Accumulating § 
In California Tanks 


———— 


More “Cat Crackers” Wanted 


_—— 


By ROBERT J. SULLIVAN 
staff Correspondent of THE WALL STREET JOURNAL 


LOs ANGELES—Refiners are floundering 
in heavy fuel oil and wondering how to get y 
Here in California, they are neck deep. | 
They started 1948 with 21 million barrels in| 
storage and ended up with more than 37 mil- 
5 0 <f . Py 31 dems Rags 


out 


i ed . \ 
most dramatic here in! 
California; how about 47% of | 
the country's ij] stocks are idling 
in this one state’s storag . Refirers | pi 
here say they've been trapped by & combina- 
tion of circumstances. 


s08 0 


~) 

So the oil financiers are looking t 
petroleum engineers for help. These experts i 
know how to build huge new catalytic crack- 
ing refineries capable of taking even the 
heaviest crude oil and re-juggling its molecules 


wo produce more gasoline and less heavy fuel 
oil. 


Our fleet of planes makes our 


of fi 
ae a” ° ice as near as your telephone. 
val j A LT. all 5-5561 today for complete 


mS | 
details without obligation 


hasnnmnenemant 


The REFINERY ENGINEERING Co. 


Phone 5-556] 





Tulsa, Oklahoma 
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Faulty valve performance can be as serious in the indus- 
trial plant as it is in the human heart. 


Today, many plants throughout the United States have 
eliminated valve trouble by standardizing on Powell 
Valves. That’s because, in designing every valve in the 
complete Powell Line, maximum performance at a mini- 
mum cost of maintenance has been a prime consideration. 
Also, because there’s a Powell Valve specifically adapted 
to every known flow control requirement, failures due 


to misapplication are avoided. 
Fig. 3003—Class 300-pound Cast Steel 
So, whether you’re making a new installation or need Gate Valve with flanged ends, outside 

: screw rising stem, bolted flanged yoke 
replacements, be sure to specify Powell Valves. And and tapered solid wedge. 
remember Powell Engineering Service is always at your 
disposal in selecting the correct valves to meet your 


individual requirements. 

























Powell Valves are made in Bronze, Iron, Steel and 
a wide selection of Corrosion-Resistant metals and 
alloys. Valves of every type—Globe, Angle, Gate, 
Check, Non-return and Flush Bottom Tank Valves— 
are included in the Complete Powell Line. 





Fig. 1708 — 200-pound Bronze Fig. 559—125-pound Iron Body Bronze 


Globe Valve with screwed ends, Mounted Swing Check Valve. Flanged 
union bonnet, renewable, spec- ends, bolted flanged cap and regrind- 
Fig. 375 — 200-pound ially heat treated stainless steel = anie, renewable bronze seat and disc. 
Bronze Gate Valve. seat and regrindable, roma Disc, when wide open, permits full, 
Screwed ends, union able wear-resisting ‘‘Powellium unobstructed flow through valve body 
bonnet, inside screw nickel-bronze disc. 
rising stem and ree —— ‘ ” 
newable ‘* ium? 
wable “Powellium” The Wm. Powell Co., Cincinnati 22, Ohio 
Wéar-res isting nickel- 
bronze disc. DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 





POWELL VA 


PETROLEUM PROCESSING, June, 1949 

































WESTERN Engineered Equipment..... 


or. Be SQUAR 





u Western Heat Exchangers, like those in use 
/ at Bareco Oil Company’s Barnsdall, Oklahoma, 
/ plant are regular and dependable products of 
/ Western’s fully integrated manufacturing and 
; shop facilities. With our plant tooled and 
r - — - equipped for precision work, Western offers 


* WESTERN 


HEAT EXCHANGERS 


cr by 


WESTERN SUPPLY COMPANY 


P.O. BOX 1888 TULSA, OKLAHOMA 
SALES OFFILES — DALLAS — HOUSTON 








careful execution of engineering specifications 








on heat transfer equipment for many of the 
nation’s gasoline plants, refineries, chemical 


processing plants and pipelines. 


See Western’s catalog pages in the current issues of ’ 
Chemical Engineering Catalog, Refinery Catalog and . 
Thomas Register. 

PI 
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All too frequently stress-concentra- steels, and comes either plain or heat- 
tions have been the cause of stud treated. It is furnished in a complete 


failure in the high-temperature bolt- range of diameters and in any length, 
ing jobs encountered in refineries. with most sizes carried in stock. 
But with the Bethlehem continuous- Bethlehem also manufactures the 


thread stud shown here, failure is | continuous-thread tap-end stud for 
practically unheard of, regardless of _ installations requiring but one nut. 


high temperatures or high pressures. This stud has its chamfered tap-end 
The Bethlehem continuous-thread threaded to Class 5 fit, and its rounded 
stud resists stress-concentrations be- nut-end threaded to either Class 2, 


cause it has no point of thread run- 3 or 7 fit, yet the blending of threads 
out. Those stresses which do occur _is accomplished so skillfully that the 


CONTINUOUS-THREAD STUDS are effectively distributed over the point of change is undetectable. 


ARE A PRODUCT OF 


a entire length of the stud, thus ena- Complete details? We'll be glad to 
TS SOS, A, OATS bling it to provide economical per- send them to you. All you need do is 
formance for long periods of time. get in touch with the nearest Beth- 


The Bethlehem continuous-thread lehem sales office, or drop a line to 
stud is made from carbon or alloy us at Bethlehem, Pa. 


BETHLEHEN 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 





Export Distributor: Bethlehem Steel Export Corporation 
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act Mm 
one of 


Cooling Tower Manufacturer Supplements Line 


With Finned-Tube Dry Surface Cooling Equipment 


Kansas City, Kans., April 3.— 
The Marley Company, Inc., manu- 
facturers of water cooling prod- 
ucts, have announced that they 
are introducing a new product, 
the DriCooler. 

Company officials said that The 
Marley Company has been manu- 
facturing similar finned-tube dry 
surface cooling equipment for an- 
other company for some time. 
This equipment cools fluids by 
circulating them through finned 
tubes: while air is forced or in- 
duced across their surface with 
a large fan. 

At a recent board of directors’ 
meeting, an executive outlined 


$! and someg@ ber real 


3 BASIC DRICOOLER DESIGNS . 
© matter what 


MARLEY DriCooler 
job. Ask f 


your cooling needs may b 
$ or Cooling Towers will de ~ 
or a Marley Trained Application E “4 


1. Induced Draft vertical 
or horizontal heat 


transfer surface on two 
sides, 


2. Induced Draft horizon- 
tal heat transfer sur- 
face under the fan. 


THE MARLEY COMPANY, INC. - 


the company’s position. ‘‘Our 
fans, drive shafts, Geareducers, 
and fan cylinders, which have 
proved so successful on our water 
cooling towers, are used on the 
DriCooler. Framing, either wood 
or metal, is also similar to that 
used in cooling tower design. We 
have developed something new, a 
sheet asbestos covered redwood 
frame that requires little mainte- 
nance, even in very corrosive 
atmospheres. 

“For the present we will alter 
our three basic DriCooler designs 
to meet the customers’ specifica- 
tions. With our Kansas City, 
Kansas—Stockton, California— 


meaning th-i~ 416 mark wasn’t | five ie eo 


aki . _ Rut 





.. Avail 


heat transfer 
Over the fan. 


4 
Forced Draft horizontal ( 


Louisville, Kentucky, plants now 
in operation, we have the flexi- 
bility to turn out special as well 
as standard designs. All parts of 
the DriCooler are designed and 
manufactured by us except the 
heat transfer surface which is 
made to Marley’s specification. 
‘‘Although water cooling towers 


and DriCoolers have individual 


applications, the fields often over- 
lap and a thorough evaluation 
must be made of both types of 
equipment to determine which is 
more economical. Since we make 
both kinds of equipment, we are 
in a position to better serve our 
customers.”’ 


“+ of first 
». son, 


able in Sheet Asbestos Covered Redwood or Steel 


neer to help you anal 
, recommend the equi 
ngi- Purpose. No cost or 


obligation. 


*DriCooler is the exclusive trade 
mark of The Marley Co., Ine., 
and is used to designate its 
finned tube dry cooling equip- 


ment. 


surface 
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yze your requirements and 
pment best suited to 


MARLEY coous 
TOWER’ 
KANSAS CITY 15, KANSAS 
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Write for information on AEROLUBE 70. 














REFINERY OPERATIONS 


Crude runs to still during May showed no partic- 
ularly drastic change over previous month’s opera- 
tions, staying around 5,250,000 b/d. A year ago in 
May, crude runs were as high as 5,640,000 b/d. 


The refiner’s “margin” has shrunk 35c per bbl., or 
approximately 30%, in the six months from October, 
1948, to April, 1949, according to figure compiled by 
the Independent Petroleum Assn. of America. Based 
on published prices, IPAA computes weighted average 
prices for motor gasoline, kerosene, light fuel, and 
heavy fuel in nine principal refinery markets in the 
U. S., and for crude oil in eight of the principal pro- 
ducing areas of the country. Although not represent- 
ing actual total realization from a barrel of crude, 
the weighted prices of the four principal products 
reflect changes in price levels for the major part of 
refinery output and thereby indicate approximately 
changes in this realization. 

High point in refiner’s “margin” in the postwar 
period was reached in October, 1948, when IPAA’s 
product average stood at $3.74 per bbl. with a crude 
price average of $2.59, or a price spread of products 
over crude of $1.15 per bbl. By April, 1949, the 
spread had dwindled to 80c per bbl., the two averages 
standing at $3.36 and $2.56 per bbl., respectively. 


LABOR 


Earnings of plant workers in petroleum refineries 
are third highest in American industry, according to 
a Special study recently completed by the Bureau of 
Labor Statistics. Straight-time average hourly wages 
in refineries were $1.78 an hour in September, 1948, 
the study shows, with about three-fourths of the 
workers receiving between $1.50 and $2.10 an hour. 
Study was based on a survey of 122 refineries employ- 
ing over 100,000 plant workers. 

Survey also shows that, on the average, earnings 
were highest in the Great Lakes region and lowest 
in the Middle West, refineries located in larger cities 
paid higher rates for comparable jobs than refineries 
Mm smaller communities, and plants employing over 
500 workers had a higher wage level than smaller 
estabiishments. Nearly all the refineries surveyed 
had ome type of insurance and pension plans, in addi- 
tion ‘0 vacation, sick leave and paid holiday practices. 


Important Current News Summarized for Refiners 


What’s Happening! 





Reduction of the standard work week from 40 to 36 
hours—without any reduction in present take-home 
pay—is being urged by Oil Workers International 
Union (CIO) as a means of halting “lay-offs” and 
spreading employment to avert full impact of a pos- 
sible depression. 


Fourth round pay increase action has been post- 
poned by the OWIU until the next meeting of its 
Wage Policy Committee, according to union presi- 
dent O. A. Knight. No definite date for the next meet- 
ing had been set at that time (May 11), and Knight 
indicated it might be anywhere from two weeks to 


“two months distant. 


SYNTHETICS 


A substitute bill giving Interior Department un- 
questioned control over the way in which’ costly 
synthetic liquid fuels industry would be started with 
government financial assistance or by government 
itself has been introduced in Congress by Senator 
McCarran of Nevada. The new bill was offered as 
an amendment to the earlier McCarran bill, S. 6. 
Officials of Interior’s Bureau of Mines said the sub- 
stitute measure has their “whole-hearted” support 
and that it was worked out recently in a lengthy con- 
ference with McCarran. 

In addition to giving Interior sole authority to de- 
termine locations, raw materials, processes and ca- 
pacities of any plants constructed under the bill, the 
measure also would increase the authorized loans 
from $350 million to $650 million and would be known 
as the “Synthetic Liquid Fuels Industry Act” (pre- 
vious measures called it the “Synthetic Liquid Fuels 
Plant Act’). 


MARKETS, PRICES 


May saw little change in the trends which oil prices 
have pursued over the past six months. Gasoline, 
while in free supply, was relatively firm. But other 
products, notably heavy fuels, continued to skid. 
There were sharp cuts in prices for high sulfur, heavy 
fuel bearing crudes in some areas, and signs that 
crude prices were easing in other areas as well. 

In the Rocky Mountain fields, the larger buyers of 


Info: nation on these pages is obtained through the nation-wide news coverage services of PLATT’S OILGRAM NEWS 
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What’s Happening! 








crude posted reductions averaging 25c per bbl. in 


their purchase prices for heavy grades. Michigan 
crudes were off 22c per bbl. As this is being written, 
Standard of California announces a further reduction 
in its prices for heavy crudes, effective June 1. 

In posting lower prices for heavy crudes, the an- 
nouncements of most companies cited the slack de- 
mand for heavy fuel oils. One stressed the increase 
in conversion of railroads from fuel oil-burning to 
Diesel locomotives. 


Top-heavy inventories of both light and heavy fuel 
oils at refineries were evidenced in the move among 
major companies on the eastern seaboard to offer 
buyers “price protection” plans. In heavy fuels, they 
were in the form of guaranteed tops in contracts for 
periods extending in some instances to the end of 
1950. For heating oils, resellers and consumers will 
benefit from price reductions between now and the be- 
ginning of the heating system on purchases made 
during the summer months. 

In Oklahoma, No. 6 fuel hit a new low of 65c per 
bbl. At this point, price was 32c under the “ceiling” 
fixed by OPA during the war. Cargo prices for No. 6 
fuel at the Gulf also were off 10c, to $1.15 per bbl. 
Declines in light fuels were less sharp. 


Gasoline prices generally were unchanged. Use of 
research octane rating gained headway in the Mid- 
Continent and Midwest, with the majority of com- 
panies specifying minimums of 80 for regular grade 
and 86 for premium. “Jump”, or the spread between 
Motor method rating and Research method rating, is 
not stressed. 

Lube prices in western Pennsylvania appeared al- 
ready to have discounted another reduction in Penna. 
Grade crude oil prices posted by leading buyers. A 
13c per bbl. cut in the middle of May was the seventh 
general reduction in prices for this type crude since 
postwar peaks were reached in December, 1947. 


eee 
EXPANSION 


Socony-Vacuum Oil Co. will replace Houdry fixed- 
bed catalytic cracking units at its refineries in Tren- 
ton, Mich.; Augusta, Kans., and Beaumont, Texas 
(Magnolia Petroleum Co., a subsidiary) with four 
TCC units having total throughput of 60,000 b/d. 
Two will be installed at Beaumont, and all are expect- 
ed to be operating by the end of 1950. 


Lone Star Gas Co. will modernize and expand its 
Pueblo plant, close to Cisco, Texas, to increase pro- 
duction of natural gasoline and LPG, using company 
personnel. An 18-mi., 2-in. line will be built to cen- 
tralized fractionating facilities at Ranger, Texas, to 
transport liquids extracted at Pueblo. 


Continental Oil Co. will spend $1.5 million to en- 
large and modernize its natural gasoline plant near 
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McAllen, Texas. Expected to be operating by year’s 
end, the enlarged plant will produce 5800 gal. of 
butane and 25,000 gal. of natural gasoline daily, re- 
turn 8500 Mcf. of gas to formation and sell balance, 
Gas processing capacity will be 20,000 Mcf. daily. 


Deep Rock Oil Corp. has announced plans to com- 
pletely revamp its Cushing, Okla., plant to include a 
5000 b/d Fluid cracking unit, new crude battery, 
feed preparation unit, heavy oil vis-breaker, gas re- 
covery plant and enlarged poly plant, plus necessary 
auxiliaries. Contract for Fluid unit, designed by Uni- 
versal Oil Products, has been awarded to Jones & 
Laughlin Supply Co. 


NEW PROCESS 


Autothermic Cracking is a new process, developed 
by Universal Oil Products, for reforming propane, 
naphtha, natural gasoline and other volatile hydro- 
carbons in admixture with air.. Gas companies can 
find application for the process in meeting peak load 
demands. Petrochemical manufacturers can use it 
for cracking ethane, or other available volatile stock, 
converting it to ethylene. 


ee e« ® 
TRANSITION 


Pan American Refining Co. has purchased General 
Motor’s triptane plant at Detroit. Precise fractiona- 
tion facilities will be moved to Pan Am’s Texas City 
refinery for incorporation in the plant. Triptane will 
not be produced. 


Denver Producing & Refining Co.’s 2000 b/d skim- 
ming plant near Edmond, Okla., has been shut down 
“for the near future at least” because of inability to 
move residuum at current prices, company officials 
say. 


FOREIGN 


Dominican Republic has signed a contract with In- 
ternational Industrial Consultants, S.A., for the con- 
struction of a $15 million refinery in that country. 
Location, type and size of plant have not been dis- 
closed as yet, except in a statement that it will be 
capable of “producing 25,000 bbls. of refined oil daily 
from imported crude.” Lubricants may also be pro- 
duced. 


Anglo American Oil Co. has started construction 
on the $150 million expansion project at its Frawley, 
England, refinery. Present 18,000 b/d capacity will 
be increased to 110,000 b/d. Work will take about 
three years. 


PETROLEUM PROCESSING, June, 1949 











M 
SI 





PE 






ae 












































ATIC _INTERM! 
PHOSPHATE 


~~ 








' 
{ 
t 
i. 


8” CONDENSATE : 
STEAM Seas set le 
METER — : 
} 1 
i 1 \ 
id 
Pees a 
i t 
BOWKER a BOILER 
‘ 
1 i i 
' i i 
; i 
is 
' ‘ 
Wo pacnniet - 
+ i 
t 4 
Pes 
i Oe TTR 
cof SYULPNITE SYSi cm 
j FY 
DISSOLVER 4 DISSOLVER 
i 1 
t-4 
; 
Fk 
i 
i 








r 
1 





waste Y 


THYMOTROL 
ONTROLLER 


ACCUMULATOR 






Xx 
2 


ot 





%Proportioneers% sul- 
phite feed pumps in the 
Redondo Steam Station, 
in foreground; high 
pressure duplex phos- 
phate pumps and con- 
trol panel, in the back- 


ground. 
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%SPROPORTIONEERS, INC.% SIMPLEX 
ADJUST-O-FEEDER SULPHITE PUMP 
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All equipment shown 
red in photo and flow- 
gram furnished by 
%Proportioneers, Inc.% 
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“ePROPORTIONEERS, INC.%s OUPLEX 
ADJUST-O-FEEDERS PHOSPHATE PUMPS 
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BOILER WATER 
CONDITIONING 


%Proportioneers% boiler water treating equip- 
ment was selected for the new Redondo Steam 
Station of Southern California Edison Co. built by 
Stone & Webster Engineering Corporation in col- 
laboration with Edison engineers. In this, one of 
the most modern plants in the world, the boilers 
are treated automatically and in proportion to their 
service load. The complete %Proportioneers% sys- 
tem makes chemical treatment a routine proce- 
dure, reducing operator responsibility. A necessity 
in large plants, the %Proportioneers% system is 
also highly desirable in small plants to reduce 


manpower and give adequate protection. 


We furnish complete feeding systems to engineers’ 
specifications or, where required, can adapt our 
controls to existing equipment. Ask for Brochure 


SM 122 “Treatment of Water for Boilers”. 


—% PROPORTIONEERS, IIL. 7% 
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Write to %Proportioneers, Inc.%, 48 Codding St., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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While it is axiomatic that return on investment—the ultimate earning power of a refinery unit when actually on stream— 
is the only true evaluation of competitive engineering recommendations, initial plant costs remain a major factor in 
a 2 


refiners’ decisions on plant installations. M. W. Kellogg takes specific steps to minimize initial plant costs consistent 





Consider for a moment that piping accounts for about 
one quarter of the cost of the average installation. 

That can put piping in the million and often multi- 
million dollar class. If savings of from 10 to 20% can be 
effected, refiners will realize important economies, par- 
ticularly attractive in these days of high costs. 

Of course, accurately computing specific savings on a 
piping job is virtually impossible. There are too many 
variables. But Kellogg today estimates that its methods 
of field fabricating lop upwards of 15% off the cost of 
refinery piping work. 

Here’s why. 

First, pipe is bent on the site as needed. No waiting 
for key pieces to arrive. Even one day saved over the 
course of the entire job represents a sizable sum both in 
labor savings and in the refiner’s operating revenue. 

Second, the shop overhead of the plant where such 
pipe would normally be fabricated, is dispensed with 
entirely. 

Third, Kellogg’s own crews handle the piping fabri- 
cation in the field, hiring necessary supplementary craft 


with the achievement of highest ultimate earning power. 


A THREE-WAY PIPE STORY! 





labor on an hourly basis. Thus there are no sub-con- 
tractors’ fees pyramiding on the cost of the job. 

There are still other advantages such as savings in 
shipping straight pipe rather than space-consuming, odd 
shapes, and they all add up to money in the bank for 
the owner. 

Kellogg’s development of field fabricating techniques 
sounds rather obvious and certainly simple when ex- 
plained this way—but it wasn’t. The move required that 
shop equipment be duplicated in mobile form, that shop 
techniques and quality standards be duplicated under 
field conditions subject to both the weather and the 
physical idiosyncracies of each job site. 

Such an operation as this is only possible when 
backed, organized and controlled by a complete organi- 
zation—such as that of M. W. Kellogg—where all types 
of specialists are available for handling the myriad prob- 
lems involved. These savings effected in field fabrication 
of piping provide further proof that completeness and 
integration of the engineer-contractor are the keys to 
LOW INITIAL PLANT COST. 


THE M.. W. Kextoce Company 


A SUBSIDIARY OF PULLMAN, INC. 
ENGINEERS TO THE PETROLEUM INDUSTRY 


JERSEY CITY LOS ANGELES TULSA 


HOUSTON | 





TORONTO LONDON PARIS é 
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... IN PETROLEUM TECHNOLOGY 





By B. H. WEIL, Atlanta, Ga. 
Editor, “Monthly Summary of Industrial Developments” 


Brief reviews of currently reported technolog- 
ical and economic developments, in the light of 
their potential bearing on petroleum refining 


New Data on Properties 
of Railroad Diesel Fuels 


ALUABLE INFORMATION for 

the refiners of Diesel fuel oils may 
be forthcoming from a long-time 
study of the relationship of Diesel 
fuel properties and engine design to 
Diesel combustion being carried on 
by the Electro-Motive Division of 
General Motors Corp. A progress re- 
port on the work has already been 
presented. (1) 


The research project originated 
from difficulties experienced during 
the war with a railroad Diesel fuel 
of lower quality than had previously 
been considered minimum. Many 
Diesel engines suffered a high rate 
of piston ring breakage which was 
associated with fuel characteristics. 
Co-operative tests made by one oil 
company supplier and Electro-Mo- 
tive indicated that the rate of pres- 
sure rise in the test engine cylinder 
was high with fuel causing piston 
ring breakage in the field and that 
this rate of pressure rise seemed to 
follow the cetane number of the 
fuel. 


As a result of the early test work 


the fuel injector and the injection 
characteristics of the test engine 
were re-designed to reduce the shock 


caused by lower cetane fuels and also 
to reduce maximum cylinder loading. 
Subsequent tests with the re-designed 
injectors indicated that appreciable 
Improvement in fuel economy had 
also been achieved. 


A more detailed study with com- 
mercial type fuels, using the new 
injector, indicated that for the wide 
variety of fuels tested, cetane num- 
ber and heating value are the two 


fuel properties which control the cyl- 
inder pressure characteristics of the 
GM 567 railroad Diesel engine. The 


Railroad Diesel Engine Improvement 
d on Study of Combustion Phenomena 
Diesel Fuel Properties,’’ by H. W. 
Barth, F. A. Robbins, and H. C. Lafferty, 
tro-Motive Division, General Motors 
+ presented at National Tractor and 
| Engine Meeting, Society of Auto- 
ve Engineers, Milwaukee, Sept. 7-9, 


eal 
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former applies only for non-additive 
fuels. 


“For rated load railroad condi- 
tions the thermal efficiency of the 
engine is constant, so the railroad 
customer will get the most for his 
money by buying the heaviest fuel 
compatible with maintenance cost. 
Specific fuel consumption by weight 
is not an indication of the efficiency 
with which the engine burns fuel.” 


Aromatics from Petroleum 
Face Economic Hurdles 


HE MYSTIC HAZE which for a 

time threatened to obscure the 
facts concerning the production of 
chemicals from petroleum seems late- 
ly to have lifted, and all concerned 
now soberly weigh the pros and cons 
before venturing enthusiastic pre- 
dictions or pessimistic observations 
regarding new developments. This is 
certainly true as regards the eco- 
nomics of the production from petro- 
leum of the aromatic hydrocarbons-~— 
benzene, toluene, the xylenes, naph- 
thalene, etc.—as a recent article(2) 
bears testimony. 


These “coal-tar chemicals’ (for so 
they used to be classified) have been 
in heavy demand now for a number 
of years, and domestic sources of 
production from coal have fallen far 
short of the mark. Toluene supplies, 
as is well known, have been heavily 
augmented by production from petro- 
leum (largely by hydroforming C. 
cuts, then extraction), and xylene 
supplies have been aided by the same 
method (with o-xylene used as a sub- 
stitute to relieve the nanhthalene 
shortage to some extent). However, 
benzene and naphthalene are not 
found in petroleum fractions (natural 
or processed) to a commercially ex- 
tractable extent, and the economics 
of such high-temperature aromati- 


(2) John M. Weiss, ‘‘Possible Future Sources 
of Aromatic Hydrocarbons,’’ Chemical and 
Enoineering News 27, No. 14, 972-74 

(1949). 






zation processes as that currently be- 
ing employed in England by Petro- 
chemicals, Ltd., to produce liquid 
products in yields of 36-54%, con- 
taining up to 95% of aromatic hy- 
drocarbons, have never been clearly 
determined. 


John M. Weiss, in his recent sur- 
vey, arrives at no clear-cut solution 
to the problem. As he points out, in- 
creased imports are unlikely in view 
of growing foreign demands for these 
very chemicals. Moreover, production 
from petroleum is fraught with com- 
plex aspects. For example, Weiss 
points to the fact that, while o-xylene 
may readily be extracted from hydro- 
formates, its cost depends upon 
whether the toluene also extracted 
has a ready market, whether the 
m-p-xylene also extracted can be sold 
as a solvent or must be returned to 
the fuel at gasoline value, and 
whether or not the mixed xylenes 
could be more profitably sold for 
solvent purposes without extracting 
the small quantity of o-xylene. More- 
over (although unlikely in the near 
future), a 25% drop in tetraethyl 
lead prices would render hydroform- 
ing unprofitable, eliminating the com- 
mon petroleum source for o-xylene. 


Weiss does point to the increased 
use of cyclohexane (extracted from 
petroleum naphthas) as a substitute 
for benzene for such processes as 
nylon synthesis and to the possibility 
that prices for benzene and naphtha- 
lene might rise to the point where 
synthesis or extraction from petro- 
leum might be profitable. Moreover 
(although here he is probably quite 
futuristic), he dwells at some length 
on the by-production of aromatic- 
containing tars from synthesis gas 
production from coal for use in the 
Synthine (Fischer-Tropsch) process. 


Hydrogen Fluoride Tried 
As Desulfurization Solvent 


ARIOUS AUTHORITIES among 

the oil companies have reported 
recently on research work on the 
possible use of hydrogen fluoride as 
a solvent medium for the extraction 
of sulfur compounds from petroleum 
oils, which may have an important 
bearing on this common refining 
problem. 


The work done on this subject in 
the research laboratories of Stand- 
ard Oil Co. (Indiana) has progressed 
to the pilot plant stage, or at least 
the planning for it, it was brought 
out in a talk given by J. K. Rob- 
erts, general manager of research 
for the company.(3) He used the HF 
desulfurization project as an exam- 
ple of the complex nature of the re- 
search problems now posed for the 
refining companies. He described the 
special design of a three story pilot 


(3) Talk by J. K. Roberts, general manager 
of research, Standard Oil Co. (Indiana), 
before the Kentucky chapter of Sigma Xi, 
University of Kentucky, Lexington, May 
5, 1949. 
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plant where the HF solvent extrac- 
tion operation would be carried out. 
In another pilot plant, various types 
of sulfur feed stock will be prepared 
for HF solvent extraction. 

By means of the pilot plant worl, 
data will be obtained to permit the 
chemical engineering group to work 
out a process design for a commer- 
cial unit, and this data is used by 
the mechanical engineers in estimat- 
ing the cost of a commercial unit. 
“With this information, the econom- 
ics group can for the first time make 
an accurate comparison of the HF 
process with other desulfurization 
processes. It may turn out that HF 
extraction is more expensive and we 
might as well forget all about it. 
However, if we should find a saving 
in processing costs of even a hun- 
dredth cent a pound, this would cor- 
respond to $1300 a day in the op- 
eration of a 42,000 b/d plant”. 


Ought the HF extraction process 
to be used on the gasoline or on the 
gas oil from which a large part of 
the gasoline is made, is one import- 
ant question being studied. 


Preliminary work in the studies of 
this company with HF for solvent 
extraction of sulfur compounds was 
also reported on at the recent meet- 
ing of the Petroleum Chemistry Di- 
vision of the American Chemical So- 
ciety in San Francisco.(4) A total of 
16 aliphatic sulfur compounds were 
investigated in a study of the action 
of anhydrous HF toward individual 
sulfur compounds in hydrocarbon so- 
lutions. 

“The extraction of organic sulfur 
compounds with anhydrous liquid H¥ 
shows an orderly progression with 
changes in molecular weight, config- 
uration of alkyl group or type of 
sulfur compound. Besides extraction, 
certain sulfur compounds undergo 
intra- and inter-molecular reactions 
in the presence of hydrogen fluoride. 
With difficult extractible mercaptans, 
addition of olefins results in the for- 
mation of thioethers soluble in HF 
and thereby markedly enhances the 
degree of extraction. 


“These findings, in addition to 
their theoretical interest, have im- 
portant applications to the cxtraction 
of sulfur compounds from _ petro- 
leum.”’ 

At the same ACS meeting(5) re- 
search work on the desulfurization 


(4) “‘Extraction of Sulfur Compounds with 
Hydrogen Fluoride,’’ by A. P. Lien, D. A. 
MacCauley, and B. L. Evering, Research 
Laboratories of Standard Oil Co, (In- 
diana); presented before Symposium on 
Organic Sulfur Compounds, Division of 
Petroleum Chemistry of the American 
Chemical Society, San Francisco, March 
27-April 1, 1949. 


(5) ‘‘Action of Hydrofluoric Acid on Hydro- 
carbon Solutions of Sulfur Compounds,”’ 
by R. E. Barieau and M. R. Barusch, 
California Research Corp.; presented be- 
fore Symposium on Organic Sulfur Com- 
pounds, Division of Petroleum Chemistry 
of the American Chemical Society, San 
Francisco, March 27-April 1, 1949. 


properties of HF done by the Cali- 
fornia Research Corp. (Standard of 
California) was reported. It was 
found that the amount of desulfur- 
ization produced by treating various 
stocks with a given amount of HF 
varied to a large degree. To secure 
a basic understanding of the reac- 
tion, it was decided to treat olefin- 
free hydrocarbon solutions of pure 
sulfur compounds with hydrofluoric 
acid. 

As a result of this work sulfur 
compounds were divided into three 
groups with regard to the selectivity 
of HF for their removal: Small or 
no selectivity- elementary sulfur and 
dibenzothiophene; medium selectivity- 
carbonyl sulfide, disulfides and mer- 
captans with mercaptan selectivity 
somewhat greater than disulfide se- 
lectivity; large selectivity-sulfides and 
alkylthiophenes. 


Hydrocarbon Chlorination 
Now Chief Source of HCI 


HE PETROLEUM INDUSTRY, 

by now, is quite accustomed to 
producing valuable by-products from 
operations designed for quite a dit- 
ferent purpose. Such by-products 
often dominate fields in which the 
industry previously took little part. 
Potential Synthine plants, for ex- 
ample, will control market conditions 
for many oxygenated hydrocarbons 
because of the oxygenated chemicals 
to be produced therein as by-prod- 
ucts. 

It is, therefore, interesting to note 
that it has ‘been estimated(6) that 
35 to 50% of all hydrochloric acid 
produced in 1948 came as a by- 
product from the chlorination of hy- 
drocarbons, “especially by petroleum 
companies,” and that the long-term 
outlook indicates a steady growth in 
production from this source, although, 
“with the return of a buyer’s mar- 
ket, the rate of rise of the multitude 
of chlorinated compounds will prob- 
ably be curtailed as competition 
grows.” 

At present, however, “half a hun- 
dred companies with 74 plants turn 
out hydrochloric acid at a combined 
rate of nearly a ton a minute.” 
Among these companies are Carbide 
and Carbon, Celanese, Dow, du Pont, 
the Ethyl Corp., Frontier Chemical, 
Heyden Chemical, Koppers, Monsan- 
to, Sharples Chemicals, Solvay, and 
U. S. Industrial Chemicals. 


So much by-product hydrochloric 
acid is available in some areas, in- 
deed, that this, combined with “cur- 
rent shortages of chlorine, have in- 
duced considerable research and pat- 
ents on methods of reconverting hy- 
drochloric acid back into chlorine,” 


(6) A. J. P. Wilson and R, F. Warren, ‘‘Hy- 
drochloric Acid,’’ Chemical Engineering 
56, No. 4, 305-06 (1949). . 


— 


the reverse of one of the direct proc. 
esses now in use for hydrochloric 
acid production. 


Chemicals from petroleum—“petro- 
chemicals,” to the nonpurist—do not 
have to be organic in nature, as wit- 
nessed by production from petroleum 
of hydrogen, hydrochloric acid, hy- 
drogen sulfide, and _ sulfur. 


DDT Insecticides Facing 
Possible Public Disfavor 


OME DEGREE OF PUBLIC DISs- 

FAVOR may now be threatening 
the DDT insecticides, despite long- 
term herculean efforts on the part 
of manufacturers (petroleum compa- 
nies and others) to forestall this 
very thing. All those who manufac- 
ture DDT-containing products have 
long been aware of the toxicity of 
their base material (DDT), and repu- 
table insecticide producers have 
printed proper instructions and due 
warnings on the labels of their pack- 
ages and have leaned over backwards 
to keep DDT concentrations within 
reasonable limits. 

However, recent studies which de- 
scribed the deleterious effects of 
traces of DDT in the domestic milk 
supply have evoked considerable pub- 
licity of an adverse nature in the 
technical and popular press. It seems 
that these DDT traces get into the 
milk through absorption by cows of 
DDT insecticides sprayed on them, 
on their feed, and used as a residual 
spray in dairy barns. The Depart- 
ment of Agriculture has notified in- 
secticide manufacturers not to recom- 
mend DDT sprays for these pur- 
poses and has advised farmers not 
to use them. 


Other insecticides may be substi- 
tuted for DDT for the uses in ques- 
tion, without undue expense or ap- 
preciable diminution of insecticide 
quality, but there is danger that the 
“DDT scare” may affect the sale 
of DDT insecticides for other and 
still-suitable purposes, since the pub- 
lic was apparently not awake to the 
dangers of using such insecticides 
improperly, despite adequate warn- 
ings on package labels. 


The insecticide market is one in 
which manufacturers have their 
headaches without this new problem. 
Naphtha-base sprays must compete 
with the popular (but more expen- 
sive) aerosol bombs, and so many 
are the brands on the market that 
it is a moot question whether many 
companies are making much money. 
In any case, the present DDT scare 
serves to point to the value of tox- 
icity evaluations of products and to 
the necessity of putting across to 
users, without undue “fright,” the 
information so obtained. How to do 
the latter successfully is apparently 
quite a trick. 
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When you add Santopoid 29 to suitable base stocks, 
your gear lubricants retain all their fine qualities and 
take on others necessary to please customers and 
increase sales. Santopoid 29 enables you to make one 
lubricant suitable for transmissions and differentials 


of trucks and passenger cars. 
4 It is extremely easy to add Santopoid 29 to your 
lubricants. Pre-blending is unnecessary. You can use 
j conventional equipment and normal blending tem- 


peratures. Santopoid 29 does not separate or 
stratify in lubricants. 

Your service station operators will like the qualities 
that lubricants get from Santopoid 29 and will recom- 
MONSANTO GEAR LUBRICANT ADDITIVE mend them to their customers. When lubricants contain 
Santopoid 29, one product protects most types of 
closed gear systems. Station owners can carry less 
SIMPLIFIES PRODUCTION... INCREASES SALES Oy Sy RE Sy See Oe Se 
purpose lubricant, the possibility of using the wrong 
gear oil is eliminated. 

Motorists are pleased with the results of lubricants 
containing Santopoid 29. Such lubricants make gears 
last longer. 

Santopoid 29 has been tested thoroughly in the 
laboratory and in road service. Discover how Santopoid 
29 can improve your gear lubricants. We will be glad 

to test your base oils with Santopoid 29 and give 

you an unbiased report. Or, if you want to do 

the testing, we will supply samples. Get com- 

plete information today by mailing the cou- 

pon or writing: MONSANTO CHEMICAL 

COMPANY, Desk F, Petroleum Chem- 

icals Department, 1746 South Second 
‘Street, St. Louis 4, Missouri. 


MONSANTO OIL ADDITIVES 


SANTOPOUR,* SANTOPOUR B — Pour 
point depressants. 


SANTOLUBE* 395, 395-X, 398, 394-C — 
Motor oil inhibitors. 
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Refiners like 
Santopoid 29 
because it makes 
lubricants better... 
increases sales. 

























SANTODEX*— Viscosity index improver. 





Service station owners like 
lubricants with Santopoid 
29 because less inventory 
and investment are need- 
ed. Chance of error is 


SANTOPOID* S, S-RI, 29, 30 — Gear lu- 
bricant additives to meet requirements of 
Army specifications 2-105A and 2-105B. 


SANTOLUBE* 203-A, 303-A, 520—Motor 
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oil detergents. 
B te 

% eliminated. DETERGENT-INHIBITOR COMBINATIONS 
—~ = Dib eenge for premium and heavy-duty service. 

} 

t Motorists and fleet oper- \ *Reg. U.S. Pat. OF. 






ators like lubricants 
with Santopoid 29 
because they give 
better service. 





MONSANTO CHEMICAL COMPANY 
Desk F, Petroleum Chemicals Department 
1746 South Second Street, St. Louis 4, Missouri 


Mons N NTO Please send, without cost or obligation, complete details on improving gear lubricants with Santopoid 29. 
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SERVING INDUSTRY ...WHICH SERVES MANKIND 
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You name it...CRANE supplies it 
»eeEverything in refinery piping 


Take This Vapor Recovery Process Piping, for example. SOURCE OF SUPPLY 
Throughout this maze of valves, fittings, pipe and () N s RESPONSIBILITY 
es one name stands out—CRANE. The rea- STANDARD OF QUALITY 
son? There’s no more complete source to turn to for 
everything you need in quality piping equipment. 
Look to your Crane Catalog for proof. You'll find it 
the key to quick—and complete—selection. 





One order to this Single Source of Supply simplifies 
every piping procedure. One Responsibility for mate- 
rials helps you get better installations, avoids needless sates 
delays. Crane fills your piping needs through a net- 
work of well-stocked cooperating Branches and 
Wholesalers, backed by large factory stocks. And for 
Highest Quality in every item, get Crane Quality— /— 
unsurpassed for more than 90 years. 
CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 





Process Piping at Tower 
Structure in Vapor Recovery 
Unit, completely 
equipped by Crane. 






































IN STEEL VALVES for all refinery services, § 
Crane offers a complete line. Gates, globes, 
angles and checks... in all sizes and types 
...+ for oil and oil vapor services up —_ ge 
to 1100 Deg. F; for steam up to 1000 * 

Deg. F. Working pressures: 150 to 

1500 pounds; flanged, screwed or 

welding ends. Shown here, Crane 

No. 33X 300-pound Cast Steel Wedge 

Gate. See your Crane Catalog, p. 304. © 




















EVERYTHING FROM... 


VALVES - FITTINGS 
PIPE + PLUMBING 
AND HEATING 
FOR EVERY P/P/NG SYSTEM 
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Since the company was established in 1926, National Tank has 
devoted its services exclusively to the production end of the oil industry. 
National Tank Company is now in a position, through their greatly 
increased modern facilities, to serve the industry in a much broader 
way. The new facilities will now permit the manufacture of much larger 
and higher working pressure vessels for gasoline extraction, refining, 
gas processing, chemical processing and other lines, in addition to all 
their present products. 


Engineering and design is an important part of the services offered. 
Experienced engineers and draftsmen, as well as shop and fabricating 
personnel, are available, with modern facilities to carry out such 
programs. 


TIONALS ANSWER... 
He Weldi. Pebctoum Needs 


THESE NEW PRODUCTS 
WILL INCLUDE: 


FRACTIONATING COLUMNS 
REFINERY COLUMNS 
DEBUTANIZERS 
BUBBLE TOWERS 
CHEMICAL TANKS 
ABSORBER TOWERS 
DISTILLATION TOWERS 
DEPROPANIZERS 
VACUUM STILLS 
STABILIZER TOWERS 


PECIAL EQUIPMENT HAS BEEN INSTALLED TO INSURE QUICK DELIVERY OF ALL VESSELS: 


THREE 5-TON FLOOR CRANES e 10’x 16° HEAD AND PLATE FURNACE 
FOUR 5-TON CAB TRAVELING CRANES © 7’ x7’ x 40’ ANNEALING FURNACE 
SIX 10-TON CAB TRAVELING CRANES @ 15’ x 15’ x 80’ ANNEALING FURNACE 
TWO 50-TON CAB TRAVELING CRANES © 242” CAPACITY PLATE BENDING ROLL 


400-TON HYDRAULIC PRESS e X-RAY EQUIPMENT FOR PLATE UP TO 20” THICK 


The new plant, of more than 5 acres under 
one roof, is across the street from the 
present National Tank manufacturing site. 


inquiries for quick delivery are invited. 





A color brochure has been prepared de- 
scribing in detail this new plant, which is 
located on a 36'2-acre site. 


For your copy. please write 





The Ljungstrom Air Preheater is a compact gas- 
to-air or gas-to-gas heat exchanger, operating on 
a continuous regenerative counterflow basis. 
Hundreds of leading power plants and other spe- 
cial applications confirm its high level of heat 


recovery and long-term low maintenance service. 





THE 


AIR PREHEATER 
CORPORATION 


60 EAST 42ND STREET - NEW YORK 17,N. Y. 
Plant: Wellsville, N. Y. 1284 














~ 
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One more progressive refiner considers 
plant improvement and specifies the UOP 


Improved Fluid Catalytic Cracking Unit. 


This time it is the Deep Rock Oil Corporation who have 
chosen the unit for installation at their Cushing, Oklahoma, 
refinery. The unit will be licensed and engineered 

by Universal, while the overall refinery 

engineering and construction will be handled 


by Jones and Laughlin Supply Company. 


in Deep Rock’s decision is continuing evidence of 
ny 


> the preference among progressive refiners 


for the UOP Fluid design . . . a preference 
based on the proved advantages of 
simplicity, flexibility, economy, maximum 


liquid yield and higher product quality. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., @ CHICAGO 4, ILLINOIS, U.S.A. 


LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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PRESSURE WATER FILTERS—A PART OF THE COMPLETE GRAVER LINE 


Water filters may be the solution to your water conditioning problem. If they 
are, Graver engineers will recommend their installation. But, if another 

type or a combination of equipment will meet your requirements more efficient- 
ly, more economically, then Graver engineers will recommend that type. 

The Graver line is complete. It includes all types of water conditioning equip- 
ment . . . Reactivators, hot process softeners, zeolite softeners, demineral- 

izers, deaerators, condensate conditioners, plus the various combinations 

of these types that specific conditioning problems demand. 

Avoid the danger of installing the wrong equipment. Call in a Graver en- 
gineer today. Get a sound, impartial recommendation. There’s no obligation. 


| WATER CONDITIONING & PROCESS EQUIPMENT DIVISION 
[ GRAVER}| GRAVER TANK & MFG. C0. INC. | 


EAST CHICAGO, INDIANA i 


SNORK + PHILADELPHIA + CHICAGO + CATASAUQUA, PA, + HOUSTON + SAND SPRINGS, OKLA. | 
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Fluid catalytic unit tower b id 
8’0” ID x 50’0” %”" steel shell, esi es 


clad with 12 gauge stainless 


steel strips, complete with tray a esi g rn re | n af m eta i ? 


supports...Nooter fabricated 
to Universal Oil Products 


Co. design. . 
” Well, for one thing: Over one mile of Nooter DuraPure 


Welding. The continuous automatic and manual arc-welded 
construction surpasses API-ASME Code specifications. . . 
Uniform bond achieves high strength, and surface purity 
of welds maintains corrosion-resistance. Stress-relieving 
insures safety and precise, undistorted alignment. 


After being cross-checked for precision fit-up the vessel 
was shipped on schedule — ready for erection. 


This is why Nooter-fabricated equipment is competently 
serving the petroleum industry throughout the world. 


When your blue prints are ready — call in Nooter! 


Nooter Catalog, complete with corrosion data charts is sent at your request. 


| SOHN NOOTER BOILER WORKS CO. « 1459 South Second St. « St. Louis 4, Mo. 
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aluminum protects... 


PROTECTS THESE SUSCEPTIBLE CHARACTERS 





2 yaks eee gana 


> “—.. 
, slice 
- 
Se 

— 

‘ 
e) ~ Sensitive fats and fatty acids and aldehydes tend to 
mn < oxidize and decompose. This is why forward-thinking 
rer process chemists are planning more and more Alcoa 
Aluminum Tanks, Pipes, Fittings and Condensers. 
r Stability, taste, odor and appearance are safe in 


Alcoa Aluminum. 

Alcoa Aluminum won’t promote oxidation of fats 
and oils; is nonsparking. Its corrosion products are 
} colorless, tasteless, harmless. Alcoa Aluminum equip- 
ment is easy to fabricate and erect. 

Alcoa’s Development Division wants to answer your 
questions and show you results of their research along 






C these lines. We will help develop your process equip- 
ment and pilot plants for both chemical and petro- 
€ a \ chemical processes. Call your nearby Alcoa Sales 
. Way, Office or write ALUminuM ComPANY OF AMERICA, 
Yee si ) 1784 Gulf Building, Pittsburgh 19, Pennsylvania. 
" | Visit Our Booth: 
National Chemical Exposition, 
Grand Central Palace, New York City 
November 28— December 3 
\ \ a 
3 ALCOA 


FIRST IN ALUMINUM 


‘I 


INGOT . SHEET & PLATE » SHAPES, ROLLED & EXTRUDED - WIRE ~ ROD - BAR - TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS . FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS - FOIL - ALUMINUM PIGMENTS ~ MAGNESIUM PRODUCTS 


GREATER ADAPTABILITY 
LOWER HEAD LOSS 





CHEMICAL 




























PETROLEUM 


NEW BETHLEHEM FLOW TUBE* 


eo SIMPLIFIES PETROLEUM FLOWMETERING 














Here’s the new primary device that’s simplifying rate-of-flow 





a cea Sei measurement of petroleum products in refineries, pumping 
stations, tank farms and bulk plants across the country—the 
Bethlehem Flow Tube. 

The Bethlehem Flow Tube is adaptable to any and all flow 
measuring instruments . . . gases or liquids. Normally less than 
one pipe diameter in length, it is easy to apply . . . inexpensive 
to install. Symmetrical construction permits measurement of 
flow in either direction. With negligible resistance to flow and 


freedom from most straight run limitations, the Bethlehem 











Flow Tube is the answer to a long-needed improvement in 





flow primary devices. 





Find out how this new primary element can cut your 


metering costs . . . give you greater accuracy . . . now! Write 
for the folder ‘Bethlehem Flow Tube.” 


*Gentile Patents—Pat. No. 2,260,019. Other patents pending. 


BETHLEHEM FOUNDRY 


& MACHINE COMPANY? BETHLEHEM * PENNA. 











An Efficient Solution to 
towering Problems 


Whether modernizing existing units or build- 
ing a completely new refinery, your problem 
is bigger than simply deciding the type of re- 
finery equipment best suited to your needs. 
Your greatest concern should be in getting new 
welded steel plate structures built with the 
engineering skill that will assure the efficiency 
you desire. Designing, fabricating and erect- 
ing refinery equipment has been a world-wide 
CB&I service to the petroleum industry for 
many years. 


We built this 4 ft. 6-in. diam. by 45 ft. 6-in. 
absorber column for the Plymouth Oil Com- 
pany at Sinton, Texas. It is a typical example 
of the many steel plate structures which we are 
equipped to build for a wide range of pres- 
sure, vacuum and temperature conditions. You 
will profit by having us work with you on 
your next job. Ask our nearest office for quo- 
tations. 
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BUILDERS OF: 


Depropanizer Towers 
Debutanizer Columns 
Regenerator Towers 


Stabilizer Columns 
Refinery Drums 
Pressure Cylinders 


Vacuum Flashers 
Vacuum Stills 
Cracking Chambers 
Catalytic Towers 


...t0 meet modern 
refinery specifications 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atlanta 3 ; ......2103 Healey Building Detroit 26 ... ......1532 Lafayette Building Philadelphia 3 ..1630—1700 Walnut St. Building 
Birmingham 1 1527 North Fiftieth Street Houston 2 ....2130 National Standard Building Salt 7 City 1 1530 Ist Seeman Genk Building 
Boston 10 1029-201 Devonshire Street Havana ’ : 402 Abreu Building San Francisco 11 ..1208—22 Battery St. Building 
Chicago 4 a 2114 McCormick Building Los Angeles 14 .1526 General Petroleum Building Seattle 1................1330 Henry Building 
Cleveland 15 ........2215 Guildhall Building New York 6 ....3310—165 Broadway Building Tulsa 3 1620 Hunt Building 
REPRESENTATIVES AND LICENSEES 

Horton Steel Works, Limited, Fort Erie, Ontario, Canada Co ia Tecnia Industrie Petroli, Vi i 

Ateliers et Chantiers de la Seine Maritime, Paris, France Whecetn, thatied, Werdianten. Seniend SS. Fa: Sy Ci 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 

Chicago Bridge & Iron Company, Limited, Apartado 1348, Caracas, Venezuela 
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15 years without a shut- 
down because of lubrication! 
That amazing record of mod- 
ern steam turbine operation 
is just one example of how 
PARAMINS-improved _lubri- 
cants are constantly setting 
new performance records for 


modern industrial machinery. 


ENJAY PARAMINS additives 
are developed...and con- 
stantly improved. ..in Amer- 


ica’s largest, most modern 





petroleum laboratories. 














= {| ? ved PARAMINS mean improved oils and fuels | PARAMINS' 


ling TRADE MARK 


ji ENJAY COMPANY, INC. 


15 West 51st Street 
ond detergency. PARASHEEN—for better appearance. PARADYNE—for improved gasoline. New York 19, New York 
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PARATONE—for improved viscosity index. PARAFLOW—for lower stable pour. PARATAC— 
for tacky oils and greases. PARAPOID—for E. P. gear oils. PARANOX —for oxidation inhibition 


and 






















Standard Oil Company (New Jersey) Reports for 1948... 


A year of Progress and Results 











for an Oil-using World!.. 


IL SHORTAGE FEARS of a year ago have vanished. All around 

the world, oil resources are expanding. In doing their part to 
meet the rising needs for oil, this Company and its affiliates last year 
made the greatest efforts in their history. Here are some facts from this 
Company’s Annual Report to its more than 200,000 stockholders... 


l TOTAL PRODUCTION AGAIN INCREASED. 
After setting new records in both 1946 
and 1947, this Company and affiliates in 
1948 increased crude oil production by 
8% over the year before. Output of crude 
oil by our domestic affiliates represented 
9% of the total crude produced in the 
U.S. Output of affiliates, world-wide, 
represented 14% of world production. 





More wells drilled than ever before. 
Proved reserves increased 


? SEARGH FOR NEW OIL SOURCES SET 
recorDs. More wells were drilled than 
ever before. Costs for this were a record 
$374,000,000 in 1948. Proved reserves in 
the earth at year’s end were at a new high. 





14 new Supertankers ordered, each nearly 
twice the size of wartime tankers 


3 EVEN GREATER COSTS FOR EXPANSION AND 
REPLACEMENT were again required to 
meet rising needs for oil. Jersey Standard 


and affiliates spent a record $529,415,000 
in 1948, even more than 1947’s invest- 
ment of 426 millions. For these needs and 
payment of dividends, money again was 
drawn from earnings, from borrowing, 
from sale of assets, and from further call 
on savings of past years. 


4 NEW FACILITIES RESULTED ALL OVER THE 
OIL-PRODUCING WORLD. In Venezuela, 
the world’s largest pipeline was completed. 
Fourteen new supertankers were ordered, 
each nearly twice the capacity of wartime 
tankers. At Montreal and Edmonton in 
Canada; at Billings, Montana; Linden, 
New Jersey; and Baton Rouge, Louisiana, 
new refining facilities for more and better 
oil products went into service. At Amuay, 
Venezuela, a new 60,000 barrels per day 
refinery neared completion. 





New facilities like this modern refinery 
help increase oil supplies 


5 RELATIONS WITH EMPLOYEES CONTINUED 
EXCELLENT. Again there were no do- 
mestic strikes or work stoppages. At year’s 
end the gross investment in property, plant 
and equipment amounted to $26,600 for 
each of the 129,000 employees of Jersey 
and its affiliated companies. 


BOTH INCOME AND EXPENDITURES ROSE. 
As reported in the consolidated state- 
ment, total income of all companies was 
$3,332,187,000, an increase of 40% over 
1947. At the same time, costs were also 


up 40%. $1,386,248,000 was paid for 
crude oil and other supplies, $573,459,000 
paid to employees, $492,000,000 for other 
operating costs. Taxes of $268,000,000 
were paid. 


7 RECORD NET EARNINGS, LARGELY PLOUGHED 
Back. Consolidated net earnings totaled 
$365,605,000. Yet this total, plus affiliates’ 
earnings assignable to stockholders other 
than Jersey, plus all of the year’s deprecia- 
tion allowances was just about equal to 
the amount of money put back into the 
business to meet pressing needs for expan- 
sion and replacements. Stockholders of 
Standard Oil Company (N.J.) received 
dividends of $2.00 per share of the Com- 
pany’s stock, plus a stock dividend of two 
shares for each 40 shares held. 





For copies of the full report write 
Room 1626, 30 Rockefeller Plaza, 
New York 20, N. Y. 


LTHOUGH world oil consump- 
tion for the year increased 6.5%, 
and U.S. consumption 5.6%. . . the 
need was met and more. Threatened 
shortages were averted. Proved re- 
serves in the earth are greater than 
ever before. New, modern facilities 
for meeting present and future needs 
are coming into operation through- 
out the world. Increasingly, human 
progress calls for more and more oil. 
In every way, the year 1948 was a 
year of progress and results for a0 
oil-using world. 


The better vou live, 
the more oil you use! 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED .COMPANIES 
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KANOTEX REFINING COMPANY, 
| for Arkansas City, Kansas — 4,200 B/D 
9,000 Straight Run and Cracked Gasoline 
other Reforming. 4 
1,000 | . 
IGHED — | 
taled WOOD RIVER OIL & REFINING CO., 
iates’ 1 INC., Hartford, Ill.— 10,000 B/D 
other Straight Run and Cracked Gasoline * 
‘Li, (Reforming and Gas Oil Cracking. NATIONAL COOPERATIVE REFIN- 
> the ERY ASSOCIATION, McPherson, 
‘pan- Kansas — 5,000 B/D Straight Run 
s of and Cracked Gasoline Reforming. 
2ived 
OmM- 
two 
\ 
‘ 
\\ (ie ; 
\ . tne wr se 
\  [BBARECO OIL COMPANY, Wichita, 
\ Bkansas— 4,000 B/D Straight Run € it . gs By 
| Bond Cracked Gasoline Reforming. gineere y 
5 more refiners are far ahead in the octane race 
mp- because they chose Perco catalytic reforming units. With 
= Perco units they can upgrade the leaded octane ratings of 
ned their gasolines by 6 to 8 numbers or more. Regardless of 
| re- 
than size, these Perco units cost less and are far more flexible 
4 than thermal reforming units. The economical design of a 
ee j 
ugh- Perco unit requires years of “know how’’—the kind of 
an , af é 7 : - e . * 
‘oll : se f as _ experience Koch has obtained by building many more Perco 
nae units than any other company. We will be glad to tell you 
ran MPROOSEVELT OIL & REFINING CORP,, J — ’ ne ” 
Mt. Pleasant, Michigan — 3,000 B/D how much a Perco unit will cost and what it will do for 
Straight Run Gasoline Desulfuriza- Se y 
tion Reforming. you ... no obligation. Write us, today. 
isel 
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THE EXPANSION ROOF STOPS PROFIT LEAKS 


al —_ —— 


Narrowing margins demand optimum operating economy wherever petroleum 
products are stored. That’s why producers, processors and marketers alike 


have turned to the Expansion Roof. Here’s what it means to them: 


ECONOMY . . . The end of evaporation losses 

PAYOUT . . . Protection of multiple tank installations through manifolding 
PRODUCT QUALITY . . . Maintenance of quality during the sturage period 

SAFETY . . Reduced fire hazard, Underwriters’ approved 

SIMPLICITY. . .No problem of maintenance 

PERMANENCE .. No parts to wear, the Expansion Roof will last the life of the tank 


In the face of narrowing margins, call on Graver today. Our engineers will 
analyze your storage problems without obligation and show you how the 
Expansion Roof can stop your profit leaks. 











FABRICATED PLATE DIVISION 


EAST CHICAGO, INDIANA. 


igcky Cont 


W YORK © PHILADELPHIA +° CHICAGO + CATASAUQUA, PA. + HOUSTON, + SAND SPRINGS, OK! 
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Maximum recovery of market- 
able products with steel and 
construction costs held to a 
minimum form the constant pat- 
tern of our work. This earnest 
effort we apply with equal vigor 
to complete building projects 
and smaller remodeling jobs. 
Our Engineering & Construction 
Division may be reached over 
L. D. 307, Tulsa, Oklahoma. It 
is suggested you include us in 
your early planning so that our 
broad experience may be ap- 
plied to the fullest. 


















































THIS LIGHTWEIGHT corrosion-resistant 
Monel bubble tray has circular down- 
comer, individual snap-in cap holddowns, 
set-on type riser and individually bolted 
caps. Holddown frogs snap into riser 
openings, and can be installed or re- 
moved from top of deck. PHOTO COURTESY 
OF THE FABRICATOR, FRITZ W. GLITSCH & 
Sons, Daas, Texas. 


EMBLEM , OF SERVICE 











TRADE MARK 
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Lightweight MONEL Bubble Trays and Caps 


RESIST CORROSION 
REDUCE COKING 
CUT EXPLOSION DAMAGE 


Corrosion eats equipment. And it ups 
costs all along the line, especial- 
ly where sour crudes are refined. 


You can cut corrosion’s bite to 
nibble size—by using Monel* for 
bubble tray and cap assemblies in 
the top sections of primary crude 
towers. 


In these sections where, at tem- 
peratures below 500° F., dilute hy- 
drochloric acid plays havoc with 
most materials, Monel offers an 
ideal economical solution. Monel’s 
resistance to corrosion attack pro- 
motes a lasting, smooth, coke-re- 
sisting surface. Its high strength 
and low corrosion rate make pos- 
sible the use of thin, lightweight 
sections which save you money 
both in material costs and in 
tower design. 


cory 


The Glitsch “Truss-Type” bub- 
ble tray illustrated above makes 
possible these advantages of 
wrought Monel construction... 








Light weight—-saves time and 
dollars in erection and mainte- 
nance. 


Smooth surfaces—increases 
tower efficiency .. . lessens coking 
hazards. 


Ductility — eliminates cap and 
tray breakage in cleaning and in- 
stallation. 


Safety—the light weight and 
ductility of Monel trays allow 
minor explosions and pressure 
surges within the tower to ex- 
pend themselves without damage 
to the vessel. They greatly reduce 
the hazard to workers entering a 
vessel which has undergone an 
explosion. And Monel trays and 
caps, distorted by an explosion, 
may be easily straightened in the 
field and returned to service. 


So before you choose any metal 
for cap and tray assemblies, con- 
sider the advantages of Monel. 
Write for information and tech- 
nical data relating to Inco Nickel 
Alloys in refining equipment. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. 


MONEL. eefor minimum maintenance and replacement 


*Reg. U.S. Pat. Of. 
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SEAMLESS WELDING FITTINGS 
/,”-30” STD. thru XXH 


90° Elbows 
45° Elbows 


180° Return Bends 
Full Branch Tees 
Reducing Outlet Tees 
Concentric Reducers 
Eccentric Reducers 
Lap Joint Stub Ends 
Saddles and Caps 


SEAMLESS REDUCING ELBOWS 
2”x1”—6"x3” STD. AND XH 


FORGED STEEL FLANGES 
/,"-30" 150# thru 2500# 


Welding Neck 


Slip-on 
Lap Joint 
Threaded 
Blind 


Socket-Welding 


Reducing 


Orifice Unions 
LONG WELDING NECKS 


LARGE O.D. FLANGES 
26”-96” 50*# thru 250# 


FORGED STEEL FITTINGS 
Screwed and Socket Weld 
V_"-4”" 2000* thru 6000* 


90° Elbows 
45° Elbows 
Tees 
Crosses 


Street Elbows 


Laterals 
Couplings 
Reducers 
Bushings 
Plugs 
Caps 


AVAILABLE IN CARBON, ALLOY, 
STAINLESS STEELS AND ; 
NON-FERROUS METALS 
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You can secure your entire requirements from one 
source by standardizing on the complete Ladish line of 
Seamless Welding Fittings — Forged Steel Flanges — 
Forged Steel Screwed and Socket Welding Fittings. 
Complete range of types and sizes . . . Carbon, Alloy, 
Stainless steels and non-ferrous metals ... forged to the 


uncompromising standards of Ladish Controlled Quality. 





A COMPLETE LINE PRODUCED UNDER ONE ROOF 


(091 %.2°% YS 
LADISH Com 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


DISTRICT OFFICES: New York © Buffalo ¢« Pittsburgh « Philadelphia 
Cleveland « Chicago e« St. Lovis e Atlanta e Houston e Los Angeles 
















STAINLESS-CLAD STEEL 
By LUKENS 








A conical-shaped reducer was fabricated 
from 18 of these stainless-clad steel see- 
ments by The M. W. Kellog Company of 
Jersey City, N. J., for The Texas Company. 


HOT P RESSED by By-Products Steel Co. 





Lukens Stainless-Clad Steel plate, nearly three inches thick. All are available in the extra- 
inches thick, was flame-cut into segments, hot smooth sodium hydride finish. 
pressed and then welded into the conical shape By-Products Steel Co., Division of Lukens, ' 
shown here. [ts corrosion-resistant surface of offers you all kinds of metal forming services 
stainless steel remained intact. such as flame-cutting, shearing, pressing, blank- 

All Lukens Clad Steels—Nickel-Clad, Stain- ing, bending and forming. Bulletin 270 describes 
less-Clad, Inconel-Clad and Monel-Clad—have these facilities. 
the same permanence of bond and uniformity of For a copy, and for Bulletins 255 and 338 
cladding. Use them in your equipment and gain on Lukens Clad Steels, write / 
the advantages of these solid corrosion-resistant Lukens Steel Company, 443 
metals with the economies of clad steels. Lukens Lukens Building, Coatesville, 
makes plate as wide as 178 inches or to over 3 Pennsylvania. | 








LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 





STEELS 
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DIS#RiBUTORS IN PRINCIPAL CITIES IN THE UNITED STATES, CANADA, AND OTHER COUNTRIES 
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‘DRY CHEMICAL FIRE TRUCKS 
3& ST PROTECTION 


In the event of a fire emergency — not minutes — but FRACTIONS OF 
SECONDS, count. And the split-second fire stopping power of Ansul Dry 
Chemical can turn a headline disaster into a routine operation. 


The Ansul Dry Chemical Fire Truck is a 
product of combined chemical and en- 
gineering research. The greater effective- 
ness of Ansul Fire Extinguishing Equip- 
ment, on flammable liquid fires, has been 
established by repeated tests conducted 
by nationally recognized approval labo- 
ratories . . . and proved conclusively by 
the broad preference for Ansul Fire Ex- 


CHEMICAL 


tinguishers on the part of the Petroleum 
Industry. 


Regardless of your present equipment... 
type or quantity ...an Ansul Dry Chem- 
ical Fire Truck provides the FASTER 
FIRE-STOPPING POWER you need 
during the critical seconds when disaster 
is in the balance. 


COMPANY 


FIRE EXTINGUISHER DIVISION, MARINETTE, WISCONSIN 














UNIVERSAL 
SERVICE 
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New Fluid Unit to Boost 
Capacity at Rock Islard 


By L. E. Kincannon 
Vice President and General Manager 
Rock Island Refining Corporation 


When Rock Island’s new fluid ca lytic 
cracking unit goes on stream in July, 
we expect td increase our capacity to 
10,000 b/d. The changes in prox cssing 

= , equipment will re. 
sult in improved 
gasoline and in 
crease in middle 
distillates anda 
reduction in the 
yields of residual 
fuel oil. 

Our refinery, near 
Indianapolis, Ind. 
now processes about 
8,500 b/d, and while 
we have made maxi- 
mum use of our 
existing equipment through efficient 
waste heat utilization, we anticipate con- 
siderable improvement in yield with the 
new unit. This is shown in the compari- 
son of our present and projected yields 
shown below. 






L. E. Kincarinon 


Comparison of Yields 


Percent Percent 
Present Expected 
( Thermal Cracking) (Cat Cracking) 


80 Octane Gasoline.. 48.5* 50.0** 
Stoddard Solvent .... 3.0 3.0 
oe ooee sas 15.0 12.5 
Se |” ae 6.5 17.0 
eee 3.6 
No. 6 Fuel.......... 22.0 10.0 
SE 1.9 
Total Recovery...... 95.0 98.0 


*Requires 3 cc TEL 
**Requires 1.75 cc TEL 


The original plant, built in 1941, con- 
sisted of a crude oil heater and fraction- 
ator, a vacuum unit, a combination 
thermal cracker and reformer and neces- 
sary auxiliaries. Rated capacity was 
5,000 b/d. Within six months after oper- 
ations were begun, however, capacity 
was raised to 6,000 b/d with the use of 
heat exchangers. 

In 1945, a catalytic polymerization 
unit was installed, producing 250 b/d of 
polymer, thus raising the octane of the 
gasoline output. In 1946, additional 
heaters further increased our capacity. 

Having boosted our capacity to about 
8,500 b/d, we felt we had reached the 
limits of our existing equipment. After 
a thorough study of the UOP Improved 
Fluid Catalytic Cracking Unit and com- 
parisons with other available processes, 
we requested Universal Oil Products to 
design a unit for us. This unit, with a 
capacity of 5,000 b/d, is now under con- 
struction. 


The New Unit 
The new cat cracker, like others of 
the type designed by Universal, has been 
planned to use existing equipment as 
far as possible. For example, the frac- 
tionator on the thermal unit was large 
enough to handle the capacity of the 
cat cracker. It had sufficient trays to frac 
tionate the gasoline, and space for addi- 
(Advertisement) 
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tional trays to fractionate between the 
furnace oil and heavy cycle fuel oil. A 
small auxiliary column was needed to 
accommodate recirculating column bot- 
toms to wash out catalyst fines and take 
out the small amount of slurry oil. 

The present poly unit is large enough 
to handle the cracked gases, removing 
olefins from the gas as polymers. A new 
Universal-designed LPG unit will han- 
die higher paraffins from the poly unit. 

Operating Plan 

Five thousand b/d of charging stock 
enters the cat cracker at about 500° F. 
and is joined by about 2,000 b/d of 
heavy recycle from the fractionating col- 
umn and 250 b/d of slurry oil returning 
entrained catalyst to the reactor. ‘This 
combined feed enters the bottom of the 
riser contacting hot catalyst descending 
from the regenerator, and is vaporized 
by the heat in this catalyst and carries 
the catalyst up into the bottom of the 
reactor. The oil vapor rises through the 
reactor and leaves by way of cyclone 
separators that remove practically all of 
the catalyst, then goes into the bottom 
of the auxiliary column. 

Astream of oil is recirculated from the 
bottom of this column through a steam 
generator and back over the lower pans 
in the column. The stream washes down 
catalyst and condenses about 500 b/d of 
heavy slurry oil. This slurry is taken 
from the pump discharge to the settler 
where half of it is clarified and taken to 
storage. The rest, carrying catalyst, is 
recycled from the settler to join the com- 
bined feed. 

Vapors from the auxiliary column 
pass to the bottom of the main fraction- 
ating column, the bottoms from which 
are pumped to four streams. The first is 
cooled and recycled over the lower pans 
of the fractionating column to control 
split between furnace and heavy fuel oil. 

The second is pumped back over the 
top of the auxiliary column as reflux. 
The third forms the 2,000 barrels of re- 
cycle to the combined feed, and the 
fourth stream is stripped and goes to 
storage as heavy fuel oil. 

Furnace oil from a center well in 
the fractionating column is circulated 
through another steam generator and 
returns to the column three decks above, 
for cooling’ and assisting in heat bal- 
ancing the column. The furnace oil 
product flows from the center well 
through a stripper and is pumped to 
storage. A small naphtha stream is taken 
from the fourth deck, stripped, and used 
as a sponge medium in the top of the 
absorber. The distillate and gas pass 
overhead and are condensed. 


Simplified Construction 

As contrasted with earlier cat crackers, 
the function of the frac tionating tower 
has been split between two vessels, re- 
mova! of catalyst carry over and residual 
fuel oil being done in an auxiliary col- 
umn. {n order to save space and vessel 
construction, this auxiliary column and 
the Slurry settler, although functionally 
disti: t, were constructed as one unit 
and separated into two compartments 
by a head, 

(Advertisement) 
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a long step 
toward 
security 

in your 
refinery 
operation 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 
LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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How can you . 












judge a refinery’s performance 
before id bull 7? 


N. INDUSTRY depends to a greater degree on the efficiency 


of its physical plant than the petroleum processing industry. 


Your best indication of the performance of your projected plant 
lies in the past record and experience of the organization which 
will design and build it. 


McKee’s long record of engineering successful processing facilities 


in all quarters of the globe is safe assurance of the reliable per- 
formance to be expected from McKee-engineered plants. 
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DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND IRON AND STEEL INDUSTRIE! 





ARTHUR G. 
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2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 


Oil A-Plenty—But Bureaucrats Press 
For a Synthetic Fuel Industry 


ASHINGTON — Establishment 

of a synthetic liquid fuels in- 
dustry on 2 government-subsidized 
basis, without regard to need or cost, 
and in direct competition with exist- 
ing petroleum refineries, still appears 
to be the aim of the Federal Depart- 
ment of the Interior and its Bureau 
of Mines. 

Despite all indications that there 
is presently no need for commercial 
plants to produce liquid fuels from 
coal or oil shale, the Interior and 
Bureau staffs continue to press for 
their program, 

They have prompted legislation 
now in Congress which would author- 
ize the Reconstruction Finance Corp. 
to make loans to private interests 
for the construction and operation of 
such commercial plants. At the 
same time the legislation would give 
the Interior Dept. virtually life and 
death control over the proposed 
plants, by specifying that “the Sec- 
retary of the Interior shall determine 
the basic economic and technologic 
considerations . . . including the area 
of location, raw materials, basic 
processes, and capacity of any syn- 
thetic liquid fuel plant which may be 
involved.” 


McCarran, Wolverton Author Bills 


: The bill, S. 6, was introduced Jan. 
9 by Senator McCarran of Nevada 
and then amended May 2; it is now 
before the Senate Committee on In- 
terstate and Foreign Commerce. A 
bill similar to the original S. 6 is be- 
fore the House of Representatives, 
H.R. 566, introduced Jan. 3 by Rep. 
Wolverton of New Jersey. 

The amended McCarran bill con- 
tains provisions which would appear 
to be an attempt to put the govern- 
ment in the oil business. The bill 
States that if “the Secretary of the 
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Interior determines that, to effectu- 
ate the purposes of this Act and to 
supplement any action that may have 
been taken by private industry... 
the Government should itself con- 
struct and operate a commercial syn- 
thetic liquid fuel plant or plants, he 
shall so certify to the Reconstruction 
Finance Corp., with a specification of 
the design capacity, the area of lo- 
cation, the raw materials, the basic 
processes, and the capacity of each 
plant or plants. 


“The Reconstruction Finance Corp. 
shall thereupon negotiate contracts 
with qualified private persons for the 
construction and operation of the 
plant or plants specified by the Secre- 
tary of the Interior, subject to the 
approval of the Secretary of the In- 
terior with respect to basic economic 
and technologic considerations, in- 
cluding the matters previously speci- 
fied by him.” 


To enable the proposed plants to 
operate in competition with existing 
refineries, the McCarran legislation 
gives the Interior Secretary what in 
effect amounts to the power to fix 
prices for the petroleum products. 
One section of the bill states that he 
“may at any time determine and cer- 
tify to the Reconstruction Finance 
Corp. that the purchase of the prod- 
ucts of synthetic liquid fuel plants 
in general or of any plant or plants 
in particular, at prices in excess of 
those obtainable in the open market, 
would be appropriate for the pur- 
poses of this Act; and the Recon- 
struction Finance Corp. shall there- 
upon negotiate for the purchase of 
such products upon such terms as the 
Secretary of the Interior may ap- 


prove; and the Reconstruction Fi- 
nance Corp. shall thereafter sell such 
products in the open market upon 
the best terms available.” 

On what grounds is the Interior 
Dept. and the Bureau attempting to 
force synthetic fuels upon the coun- 
try? What excuses are they using? 

Six years ago, in 1943, when the 
Bureau first began promoting its 
present program, it was talking 
about research and development to 
aid private industry. At that time, 
Senator O’Mahoney of Wyoming, who 
authored the original bill which set 
up the Bureau’s present research 
program, stated on the floor of the 
Senate during debate on the measure, 
“the purpose is merely to conduct ex- 
periments” and “not to invade the 
field of commercial production at all.” 


“Experiment” Costing $60,000,000 


The Bureau’s “experiment” has 
now reached the proportions of a 200 
b/d semi-commercial demonstration 
plant (at Louisiana, Mo.) and is cost- 
ing the U. S. taxpayers $60,000,000 
plus whatever additional amounts the 
Bureau is sure to request to keep the 
program going. 

During the past few years, taking 
advantage of a temporary unbalance 
of supply and demand caused for the 
most part by transportation and 
equipment shortages, the Bureau has 
been advocating the erection of com- 
mercial plants on the grounds that 
the end of our present supplies of 
petroleum was, according to their 
calculations, almost in sight. 

Then in January of 1948, the late 
James Forrestal, at that time Secre- 
tary of Defense, added fuel to the 
Bureau’s program by stating flatly 
that U. S. military and civilian pe- 
troleum needs in the event of a ma- 
jor war effort would exceed by at 
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Synthetic Fuels 








least 2 million b/d the foreseeabie 
production of the U. S. 

Without even considering that For- 
restal’s 2 million b/d figure perhaps 
wasn’t just exactly correct, the Sec- 
retary of the Interior jumped into the 
opening. He recommended to Con- 
gress that a program to establish a 
synthetic fuel industry capable of 
overcoming that mythical 2 million 
b/d shortage “be undertaken now 
when the country is at peace and 
completed over a period of 5 to 10 
years.” 


Military Reverses Thinking 


More recently the military has 
changed its thinking. A few months 
ago, in fact, it completely reversed 
its position with respect to the pre- 
viously-predicted 2 million b/d short- 
age, and admitted that the liquid fuel 
requirements of a major war effort 
on the part of the U. S. could be 
supplied entirely from natural pe- 
tro‘eum. 

The earlier estimates, it now de- 
velops, were based on several drastic 
assumptions, including (1) that no 
oil would be available from outside 
the U. S., and (2) that the military 
demand would immediately reach 
full-scale proportions. It would also 
appear that sharp civilian rationing 
was not contemplated. 

Present military thinking was ex- 
pressed in a statement made last 
March by Under Secretary W. John 
Kenney, speaking for the National 
Military Establishment. ‘Current up- 
ward revisions of estimated potential 
availabilities through technical prog- 
ress and new discoveries,” he said, 
“indicate an improved wartime petro- 
leum supply situation over that to 
which Mr. Forrestal referred last 
year. His statement at that time 
was based upon the assumption, 
made by his military advisors, that 
requirements would have to be met 
entirely from production within the 
Continental U. S. 


“This assumption presented such 
a dire picture that the entire matter 
was thoroughly reviewed. This re- 
view now indicates that we can be 
justified in assuming that a certain 
supply of oil will be available in the 
event of hostilities, from sources in 
this Hemisphere, outside the Contin- 
ental U. S. However, even with this 
improvement, current estimates indi- 
cate that in the event of war severe 
rationing will be necessary to meet 
requirements.” 


Change to Long-Term View 


With the props thus knocked out 
from under its argument for the im- 
mediate construction of a full-scale 
synthetic fuel industry to meet mili- 
tary needs, the Interior Department 
is now concentrating on the long- 
term need. Today it is talking about 
how hard-pressed we’re going to be 
for oil along about 1975—instead of 
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in just five or so years, as formerly. 

That change in thinking from the 
near-future to the long-term picture 
was the main point to be noted in a 
paper presented last month by Dr. 
W. C. Schroeder, chief of the Bu- 
reau’s synthetic fuels work, at the 
annual meeting of the Oil Heat Insti- 
tute in Boston. 

By 1975, according to a series of 
charts accompanying Schroeder’s pa- 
per, domestic oil will be able to sup- 
ply only about 20 to 25% of the total 
U. S. demand for petroleum products. 
Schroeder estimated that annual do- 
mestic production by then will have 
dropped to about 1.2 billion bbls., and 
that annual domestic demand at the 
same time will have risen to some- 
where between. 4.7 and 6.0 billion 
bbls. . 

With the present petroleum supply 
situation as it is and even the mili- 
tary in agreement with the industry 
as to the foreseeable future, one 
would think that the Bureau would 
content itself with its original pro- 
gram of research—and forego the 
honor of developing a new industry 
until the need for such an industry 
exists. 


But that is not the way of things. 
The Bureau’s contention now is that 
we must build plants of 10,000 b/d 
capacity to develop the techniques 
and acquire the technical know-how 
so that we’ll be able to build and op- 
erate the commercial plants when- 
ever we might need them. 


Industry Doesn’t Agree 


“Completely screwy”*is the way 
one industry executive expressed 
himself to us when asked what he 
thought of that idea. 

The rapidity with which improve- 
ments in synthesis processes are now 
being developed, he went on to ex- 
plain, would make any plant built to- 
day obsolete by the time it was ready 
to go on stream. In addition, with a 
plant that large you’re up against 
a time problem when you want to 
do some experimenting. It just takes 
too long to shut it down, make equip- 
ment changes, and get it going again 
—aside from the expense in fabricat- 
ing full-size experimental parts. 


A 100 b/d demonstration plant, or 
even a smaller one, this same execu- 
tive believes, is large enough for the 
purpose of developing techniques— 
and at the same time small enough 
to be flexible. ‘You can experiment 
with a plant of that size without 
spending weeks rebuilding it.” 

Eugene Ayres, director of the 
chemistry division of Gulf Research 
& Development Co., offers another 
viewpoint on “the freezing of tech- 
nology in plants of commercial size.” 
He says: 

“It is rather interesting to consider 
what would have happened if com- 
merciai plants had been designed two 
years ago to produce 2, million b/d 
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of liquid fuel from coal. These ‘ants 
would not yet be ready to opcrate, 
but when completed they would re. 
quire at least 70 million tons of coal] 
per annum more than plants designed 
today. 


“This extraordinarily rapid ap. 
roach to obsolescence has come about 
through the active research effort of 
the Bureau of Mines and industria] 
laboratories. The annual saving of 
present design over that of two years 
ago is almost equal to the total 
amount of coal now used in this 
country for the generation of electric 
power. 

“Some of the present ideas of tech- 
nology are undoubtedly primitive 
compared with the technology that 
will be available a few years hence.” 


Advised to Delay Plans 


Bearing out industry’s attitude that 
plant’s built today will be obsolete 
before they get into production is the 
report that a leading U. S. oil com- 
pany has advised the Union of South 
Africa against proceeding with its 
current plans to erect a liquid fuels- 
from-coal plant near Johannesburg. 


The U. S. firm, which has been 
among the leaders in the synthetic 
fuel field, was retained last year by 
South African officials in a consult- 
ing capacity. Its recent report, ac- 
cording to one source, recommended 
that the Union hold up its plans for 
a few years. It might appear eco- 
nomic at this time, the report ex- 
plained, to build an_ oil-from-coal 
plant rather than laying out dollars 
to import natural petroleum products. 
Within a few years, however, the syn- 
thesis processes will probably have 
been so improved that the Union 
wouldn’t be able economically to con- 
tinue operating its 1949-model plant 
but would find it cheaper to build a 
new one. The net result, of course, 
would be that the Union would be 
out more dollars in the end. 


National Oil Policy 


The attitude of the oil industry in 
general towards government inter- 
vention in the synthetic field is best 
expressed by the National Petroleum 
Council in its recent recommenda- 
tions for a national oil policy. In 
speaking of the force of technology 
in expanding our petroleum reserves, 
the Council states: 


“The oil industry through exten- 
sive research has provided the tech- 
nological basis on which a synthetic 
fuels industry can be _ established 
when conditions require. . . . The con- 
struction of synthetic fuel plants by 
government intervention would de- 
feat the objectives of an adequate oil 
supply by impeding the normal de- 
velopment of the industry. 

“Synthetic fuels will attain an 
orderly and economic development 
by private industry, if normal incen- 
tives are free to operate.” 
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Oil's Enterprise, Freed from Controls, 


In 1948 Ended ‘Shortage’ Bugaboo 


HAT HAPPENED to the petro- 

leum supply to convince the 
military, the oil industry authorities 
and in fact about everyone that there 
is no likelihood of a petroleum short- 
age in this country in the foreseeable 
future? Everyone, that is, except the 
government bureaucrats who still 
want to establish a subsidized syn- 
thetic fuel industry inthe U. S. 

In 1948 the results of the efforts 
the oil industry had launched at the 
end of the war to increase petroleum 
supplies became apparent. The oil 
companies’ drive gathered impetus as 
the various wartime controls ended 
and material shortages disappeared. 
Taking 1948 as a starting point, one 
oil company has made the following 
judgment as to how production could 
be expanded in the Western Hemis- 
phere in coming years, if required: 

1—Net shipments out of the West- 
ern Hemisphere in 1948 were 523,000 
b/d, excluding U. S. military ship- 
ments to Eastern Hemisphere desti- 
nations and ships’ bunkers loaded in 
the Western Hemisphere but con- 
sumed in the Eastern Hemisphere. 
Therefore, it is safe to say there was 
a net physical movement of oil from 
the Western Hemisphere to the East- 
ern Hemisphere of more than 560,- 
000 b/d in 1948. 

2—In 1948 stocks increased 240,000 
b/d in the Western Hemisphere. 


Excess Tops Million b/d 


3—Adding these items, it is ap- 
parent that production exceeded con- 
sumption during 1948 in the Western 
Hemisphere by 800,000 b/d. Further- 
more, the rate of production at the 
end of the year was 300,000 b/d 
higher than the average for the year. 
In other words, actual productive ca- 
pacity at the end of 1948 was 1,100,- 
000 b/d above average consumption 
for the year. 

4—Productive capacity in the 
Western Hemisphere increased dur- 
ing 1948 at the rate of nearly 600,000 
b/d, or more than 8% of the con- 
sumption in the Western Hemisphere. 
There is no evidence that this rate 
of increase could not be continued for 
Some years, if required. However, 
based on past trends it is unlikely 
that consumption will increase at 
that rate. So even a lower rate of 
Mecrease in productive capacity than 
was proved to be possible should be 
sufficient to keep up with increasing 
Consumption. In addition, there is the 
1,100,000 b/d of productive capacity 
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above average consumption in the 
Western Hemisphere as a _ backlog. 

5—In addition to this favorable 
outlook, there are at least 500,000 
b/d of residual fuel produced at U. S. 
refineries at present which could be 
converted into gasoline and other 
products if the equipment is installed 
to do so. Under present economic 
conditions there appears to be an at- 
tractive return of investment for in- 
stalling such facilities, so it is reason- 
able to expect this will continue to 
take place. 


Natural Petroleum Adequate 


There is no evidence as yet that 
natural petroleum cannot be made 
available in adequate amounts to 
meet all needs in the foreseeable 
future, the oil company’s statement 
concludes. Some day the trends and 
indications may change, and the 
evidence may point to the need for 
synthetic fuel production in five or 
ten years hence. Then will be the 
time for the oil industry to plan to 
build the plants to make synthetic 
fuels from whatever raw materials 
appear most practical at that time. 

The abrupt change in viewpoint of 
the nation’s military authorities as 
to the possibility of a shortage of 
petroleum supplies in the foreseeable 
future may have been brought about 
in part at least by an address which 
Bruce K. Brown, vice president, 
Standard Oil Co. (Indiana), made be- 
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Fig. 1—Total U. S. demand for all 

petroleum products (domestic, ex- 

port, and military) in war and in peace 
years 





fore two of the Armed Services War 
Colleges early in 1949. Mr. Brown is 
chairman of the Military Petroleum 
Advisory Board appointed by the 
Secretary of the Interior at the re- 
quest of the National Military Estab- 
lishment. 

“I think we could fight and win a 
war on the basis of the petroleum we 
would find available if war comes 
again,’ Mr. Brown stated. He said 
he disagreed entirely with statements 
made towards the close of World 
War II that we could never fuel an- 
other war, or that we would be 
“short” two million barrels a day of 
the petroleum necessary to fuel a 
war. None of the figures we now 
have on hand indicates that, he said. 

“Because there were ‘spot short- 
ages’ in fuel oil supply in the winter 
of 1947, a school of thought grew 
up in Washington to the effect that 
some sort of ‘controls’ ought to be 
exercised over petroleum as a ‘scarce 
material’,” he stated. “However, be- 
fore the professors and the legislative 
counsels could get a good start on 
their bills for the 81st Congress, the 
supply situation changed from one of 
searcity to one of surplus. 

“Instead of crude shortages and 
product shortages, we have state gov- 
ernmental restrictions on crude pro- 
duction and industry restrictions of 
crude runs. 


War No Drain on Reserves 


Mr. Brown refuted the talk about 
the exhaustion of our petroleum re- 
serves due to the drains of war by 
introducing a chart, Fig. 1, showing 
the trend of total U. S. demand for 
all petroleum products from 1919 
to date. “Note that the rate of in- 
crease during the war years actually 
was not much different than during 
the prewar or postwar years,” he 
said. 

“As a matter of fact, a most ex- 
pert economist or statistician who 
had been kept in ignorance of world 
affairs to the extent that he did not 
know of World War II could not con- 
clude from this consumption chart 
that any such upheaval had taken 
place. The demand for petroleum 
products tends to go up whether we 
are at peace or at war. This increase 
reflects mainly, I believe, the number 
of people, the number of machines 
used in our civilization, and our re- 
lative prosperity, rather than any 
difference between peace or war.” 

—V.B.G. 
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FLOCCULATION— 


A Method for Conditioning 


A description is presented of a method of partial conditioning of pe- 


Refinery Effluent for Re-Use, Disposal 


By F. M. FAULCONER, D. L. McCANN and H. L. BEDELL 


Socony-Vacuum Oil Co., White Eagle Division, Augusta, Kans. 


troieum refinery effluent for re-use and disposal as applied in the operation 
of a 26,500 b/d skimming and cracking plant. The method involves a 
process of collection, cold process-water treating, and filtering to soften 
the water, to remove oil and solids, and for the return of the water to the 


plant cooling system. 


In the recirculation of the water within the plant, a higher concen- 
tration of dissolved solids is permitted so that the total effluent which must be 
eliminated from the plant is reduced to a minimum. This effluent is finally 
treated to remove all evidence of oil and most of the other contaminants. 
The water has little odor and generally a good appearance, and contributes 
no deleterious effects to the local surface drainage streams. 


This article was originally presented as a paper before a group session 
on the disposal of refinery wastes during the meeting of the API Division of 
Refining in Houston, April 4-7, 1949. As published here the paper is essen- 
tially complete, with the exception of an introductory section which included 


a discussion of waste water problems. 


A® IN MANY INDUSTRIES, 
4% water is a major chemical in 
the refining of petroleum oils. Its 
physical and chemical characteristics 
make it an essential agent in almost 
all phases of refinery operations. It 
is readily available in copious quan- 
tities, in general, and it may be used 
to an almost unlimited extent except 
for the problem of disposal which 
accompanies its use. 


As a partial approach to the solu- 
tion of this disposal problem, we are 
describing here a system of water 
handling and treatment in use in 
our plant—a system which has re- 
sulted in a vast improvement in 
the condition of the water at the 
point of final disposal. Although 
this operation is not perfect, and is 
open to criticism in certain instances, 
it may offer some suggestions to op- 
erating personnel in other plants who 
are responsible for action in this 
direction. 

Our refinery is an inland skimming 
and cracking plant, with approxi- 
mately 26,500 b/d crude charging ca- 
pacity. Its process facilities include 
Houdry catalytic cracking and HF 
alkylation. The source of coolant 
water is a relatively small Kansas 
river. During periods of extremely 
dry weather total flow in the stream 
may get as low as 1000 gpm, and at 
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such times the water removed from 
the river for refinery use may be a 
relatively large proportion of the to- 
tal flow. The water for power-plant 
and processing use is obtained from 
an impounded reservoir. <A _ large 
portion of this water finally is sent 
to the surface stream. 


The concentration of solids in the 
water system depends upon the 
amount of blowdown which is per- 
mitted. The total system contains 
about 1,500,000 gal. of water. The 
average flow of effluent from the 
entire water system has been at 
an average rate of 1500 gpm. 


Equipment and Operations 


Preliminary studies and laboratory 
investigation indicate that the chem- 
ical costs for conditioning 1500 gpm 
of effluent water would be large; 
that, at the same time, the makeup 
water to the cooling towers would 
still be raw and scale-forming, and 
that it would contain large amounts 
of debris and silt during high water. 

In determining the treatment nec- 
essary for conditioning 1&00 gpm of 
water for disposal, this water was 
found to be suitable for use as cool- 
ing-tower makeup. This fact led to 
the design of a system which charges 
this effluent water back through a 
water-treating system so that it can 
be used as a cooling-water makeup. 
Thus the chemical treating should 
not only reduce the quantity of ef- 
fluent, but it should also improve 
the refinery cooling water at sub- 
stantially the same level of treating 
costs. 
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Fig. 1—Flow diagram showing sources and quantities of water going to the 
treating systems 
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vaste-water treating facilities 
which were finally designed consist 
of three separate systems. All sepa- 
rator water and water from the settl- 
ing basin is blocked from the river 
and returned to be treated. This 
water, and additional river water if 
necessary, is Clarified and softened 
in the first system for cooling-water 
makeup. Inasmuch as the cooling- 
water makeup is treated, only a small 
purge is necessary, for the reason 
that higher concentrations of solids 
are permitted with softened water. 


This blowdown from the cooling 
towers is clarified in the second treat- 
ing system, and it is discharged to 
the river as the only effluent water 
leaving the refinery. 

A small, third treating system is 
operated to neutralize acids and to 
remove fluorides from the alkylation- 
unit waste and flushing water. Table 
1 lists these three treating systems. 


The 


Main Treating System 


The total cooling-tower treated 
makeup water, aS well as water for 
other miscellaneous services such as 
once-through coolers, flushing water, 
and gland water, is clarified and 
softened in this system. This treat- 
ing system was designed to provide 
makeup water for the following serv- 
ices: 

Gpm 

1. Cooling-tower evaporation loss .. 530 

. Cooling-tower blowdown 120 

3. Pump-gland water .... ee en 100 

Cooling-tower windage loss ie ciene 50 

5. Miscellaneous USCS ........ce0% 380 


Total ‘ 1, 180 


The quantities of raw water to be 
treated vary, but the following aver- 
age quantities were used for design 
purposes: 

Gpm 

1. Trap and settling-basin water: . 

Pump-gland water ...... oe 100 
Cooling-tower windage loss os 50 
Once-through coolers ........ 352 
Process steam condensate .... 
Boiler blowdown enon ‘ 
WOMe GF WERE. occccccetas 


Total .. en 
2. Treated alkylation- unit “effluent. on 
S ROW PiVEE WORE occ cece cccccccs 


Total charge to treater ...... 


A flow diagram of the sources and 
quantities of water for this treat- 
ing system, as well as for the other 
two systems, is shown in Fig. 1. A 
flow diagram of the treating facilities 
is shown in Fig. 2. 

In connection with the water-treat- 
er installation, certain storm-water 
drainage areas have been diverted 
from the sewer and separator sys- 
tem. This storm water drains through 
a network of ditches, along with the 
cooling-water windage losses, to the 
Settling basin. As much as 380 gpm 
of this storm water can be pumped 
back, replacing the raw river water 
to the settling tank. Larger amounts 
of Surface water are collected in the 
basin so that they may be pumped 
back t» the settling tank later or so 
that they will overfiow into the river, 
depeniing on the amount of runoff. 
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System: 


Maximum rate sagen: 
Water source: 
Purpose: we 
Chemicals used: 


TABLE 1—Details on Treating Systems 


Main Cooling-tower blowdown 
1200 140 

Trap and river water Cooling-tower blowdown 
Softening Clarification and _ sul- 
Lime fide removal 

Soda ash Ferric sulfate 

Ferric sulfate Aluminum sulfate 


Alkylation-unit effluent 

20 

Alkylation-unit lime pit 

Neutralization and fluo- 
ride removal 

Lime 

Ferric sulfate 


Treater size (diameter 
of reactivator): 

Filters containing an- 
thracite (number and 
diameter):" ...... Six, 

Disposal of water: 


45 ft., 0 in. 


10-ft., O-in. 
To treated-water stor- 
age tank; 


towers as makeup 


to cooling 


= &.. © mm. 7 ft., 4 in. 


Two, 5-ft., 
To river 


Two, 3-ft., 6-in. 
To main treating sys- 
tem 


6-in, 





The separator water and river 
water are pumped into a 20,000-bbl. 
open-top tank which allows a 12-hr. 
residence time to aid in separating 
silt and oil from the water. A skim- 
mer is provided to float off the sepa- 
rated oil to the sewer, and two mud 
draws are provided to draw accumu- 
lated mud to the sludge sump. The 
water flows by gravity to the main 
treating reactivator, through a swing 
line which can be raised or lowered to 
draw water from the most clarified 
zone. The raw-water inlet line to 
the reactivator contains an orifice 
meter and a float-operated control 
valve for measuring and controlling 
the incoming water. 

Each of the three treating systems 
includes a cold-process and sludge- 
recirculation type of treating unit 
called a reactivator, which was de- 
signed and built by Graver Tank 
and Manufacturing Co. These re- 
activators are standard Graver de- 
sign, contained in a suitably sized 


This 





Month’s Cover Picture 


Close-up view of the cold-process and sludge-recirculation type of treat- 
ing unit, called a reactivator, installed in the water treating plant at 
Socony-Vacuum’s Augusta, Kans., refinery. This plant employs floccu- 
lation as the principal method of treatment, and oroduces an effluent 
which is suitable for re-use in the refinery. The refinery is the first one 
in the U. S., as far as the editors of Petroleum Processing have been 
cble to determine, using the flocculation-type of water treatment unit 


open-top steel tank built completely 
above-ground. A sketch of a typical 
reactivator is shown in Fig. 3. 
The raw water to be treated enters 
through the inlet line to the central 
mixing zone “A”, where it mixes 
with internally recirculated water, 
sludge, and the necessary coagulant 
and treating chemicals. Air is in- 
troduced near the bottom of this 
mixing zone, and this causes a rising 
current of air and water up and out 
through the radial circulating pipes 
“B”, into the outer coagulating zone 
“C”. The water having been thor- 
oughly mixed with sludge and chem- 
icals is given a downward spiral mo- 
tion in this annular coagulating zone, 
thus promoting the formation of floc 
particles. At the bottom of the coag- 
ulating zone the water is forced to 
flow across the -bottom of the reac- 
tivator because of the circulation set 
up by the air lift in the mixing zone. 
An amount of water equal to the raw 
water introduced rises to the top of 
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the clarification zone “D’’; this water 
overflows the weir boxes “E”’ into the 
clear well “F’’. <A _ sludge level is 
maintained by drawing the sludge 
through the bottom line for disposal. 
A motor-driven scraper “G’’ on the 
cone-shaped bottom moves the heavy 


sludge to the center sludge draw.. 


The raw water is clarified and 
softened in the reactivator—using 
lime, soda ash, and a coagulant, viz., 
ferric sulfate or aluminum sulfate. 


All chemicals are proportioned front 


individual Omega dry feeders con 
trolled by automatic timers. The dry 
chemicals are put into solution or 
into a slurry with a minimum amount 





Fig. 2—Flow diagram of treating facilities 


of water and recirculated sludge, and 
are pumped into the mixing zone 
of the reactivator. Sludge is drawn 
off through a timer-controlled sole- 
noid valve to control the sludge level 
in the reactivator. 


The treated water from the clear 
well is pumped through six 10-ft., 
0-in. diameter filters containing an- 
thracite. These filters operate from 
common inlet and outlet headers in 
parallel, so that each filter clarifies 
200 gpm of water. The filters are 
back-washed once each day with 
treated water to remove the accumu- 
lated floc on the anthracite. A stabil- 
izing phosphate is added, from an 
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Fig. 3—Sketch of typical reactivator 








automatically controlled solution 
feeder, to the filtered water going to 
the treated-water tank. 

A 5000-bbl. open-top tank is used 
as surge capacity for the treated 
water. The tank is provided with 
a mixer, and sulfuric acid is added 
to the water to maintain a controlled 
pH. A pH meter records the pH 
of a bleed stream of water from the 
suction line. 


Treating Cooling-Tower Blowdown 


The blowdown treating system was 
designed to neutralize and clarify 
the cooling-tower blowdown water, 
which is the only refinery effluent 
water flowing regularly to the river. 
The cooling-tower blowdown is man- 
ually controlled at a fixed rate to 
control the concentration of solids 
in the cooling-tower circulation sys- 
tem, This water flows directly into 
the reactivator, which has a diameter 
of 13 ft., 6 in. Aluminum sulfate 
and ferric sulfate are proportioned 
from Omega dry feeders, and are 
added with chemical pumps to the 
reaction zone of the reactivator. Lime 
is added occasionally as an aid to 
coagulation and pH adjustment. The 
sludge level is maintained in this 
reactivator with a timer controlled- 
sludge draw valve. The sludge drains 
to the sludge sump. 

The clarified water overflows into 
a clear well, and is pumped through 
two 5 ft., 6-in. diameter anthracite- 
filled filters. The clear water is then 
discharged directly to the river. Pro- 
vision is made to back-wash these 
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filters, and this is done once each 
day. 


Treating Alkylation Unit Effluent 


The alkylation-unit flush-water and 
acid drain from the acid area to a 
lime pit for neutralization. This 20 
gpm of water, containing neutralized 
hydrofluoric acid and excess lime, 
is pumped to the water-treating area 
into the solution box of an Omega 
dry-lime feeder. The feeder adds lime 
to make a saturated lime solution, 
and a solution feeder adds ferric 
sulfate as a coagulant. This water, 
containing chemicals, is pumped into 
the 7-ft., 4-in. diameter reactivator, 
where the fluorides precipitate out 
of the saturated lime solution and 
are drawn off as sludge. The sludge 
level is controlled by a manually 
operated drawoff to the sludge sump. 
The clarified water overflows to a 
clear well, and is pumped through 
two 3-ft., 6-in. diameter filters, which 
clarify and remove the last traces 
of floc and sludge from the water. 
The filtered water discharges direct- 
ly into the main reactivator—where, 
as saturated lime water, it supplies 
a portion of the necessary lime feed 
to that treater. 


Operating Results 


The treated-water makeup, softened 
and clarified in the main treating 
System, has been satisfactory. Very 
little turbidity has been noticed, and 
the water is light amber in color be- 


Cause of dissolved organic material.’ 


Due to the wide variance of the 
river water, typical analysis of all 
waters would be difficult to tabulate. 
Table 2 gives analyses of the river 
water, the raw water from the settl- 
ing tank, the treated water, and the 
net effluent. 

Total hardness of the effluent from 
the main treater has varied from 68 
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General view of the water treating 
plant at Socony-Vacuum’s Augusta, 
Kans., refinery 


ppm, to 350 ppm, depending upon the 
hardness of river water. Partial soft- 
ening, with emphasis on complete 
clarification and oil removal, has been 
practiced. The average chemical- 
treating costs have been $0.043 per 
thousand gallons of water charged to 
the treater. 


The cleanliness of all towers, with 
regard to bacteria and algae growth, 
are improved a great deal. These 
organisms, which were for the most 
part introduced into the circulating 
systems with raw river water, are 
now apparently removed in the coag- 
ulation and filtering process. No 
chlorine or other algaecides have been 
used for the past year. 


“In Table 2, under net effluent, it 
will be noted that there are 313 
ppm of ammonia ion. This ion is 
introduced into effluent by 20 gpm 
of process steam condensate from the 
combination topping and catalytic 
cracking units. The ammonia is add- 
ed to prevent corrosion and thiosul- 
fate is formed in the catalytic crack- 
ing process. As a result, about 1000 
lb. per day of ammonium thiosulfate 
are formed. The sulfur is removed 


with ferric sulfate, and the iron sul- 
fide precipitated is coagulated with 
aluminum sulfate. The ammonia ion 
remains, and is toxic to gold fish in 
concentrations of 100 ppm. It is 
necessary to have a dilution of some 
three parts of river water to one of 
effluent, so that the water is not 
harmful to aquatic life. This is no 
problem, as the effluent quantity of 
100 gpm is diluted many times by 
the normal river flow. 

The effluent water is clear and 
free of oil and phenol, but is amber 
in color because of the dissolved or- 
ganic material. The oxygen demand 
of the river is affected only tempor- 
arily. 

The alkylation-unit effluent treater 
has been operating satisfactorily. The 
fluoride content of the treated water 
is 1 ppm to 2 ppm. The idea of the 
original design was automatically to 
control the lime and ferric-sulfate feed- 
ers with timers. Betause of the large 
fluctuation of water flow and pH of 
this water from the lime pit to this 
treater, it has been found more con- 
venient with these feeders to control 
manually the addition of chemicals. 

All three treating systems are cen- 
tralized in one area so that the equip- 
ment can be conveniently operated 
with one operator per shift. 





TABLE 2—Analyses of Typical Waters* 


River 
Water 
De SEE a casccsctesessecccses Eee 
TR TEE occ cs cecctosccsesssese 500 
CE NE 6. nk oo or oe cecaeecenen 410 
| rere eee ee 90 
Phenolphthalein alkalinity 0 
Methyl-orange alkalinity 154 
Chlorides hp awh ew ae Meet ae 1,145 
Sulfates on 
EEE: COUR. oon. 0 ccc usbeccsese ceeos 
Cresols 


* All figures are given in parts per million 


Raw Water from Treated Net 
Settling Tank Water Effluent 
3,340 3,490 11,300 
357 128 512 
280 69 320 
77 59 192 
68 85 re 
225 159 * 
1,400 1,400 5,020 
250 20 Nil 
sed _— 2,660 
313 
Nil 
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Physical aspects of the improved Edeleanu process are reviewed. Data 


Treatment of Light Distillates | 
By the SO. Extraction Process 


By P. OBERGFELL* 
E. B. Badger & Sons Co. 





from pilot plant and commercial plant operations is summarized for treat- 
ing naphthas, kerosenes, gas oils and Diesel fuels for product improvement. 
A possible application is seen in the treatment of catalytic cracking re-cycle 


stock to remove the aromatics, thus increasing the capacity for virgin feed 


stocks. 


The engineering design of a modern SOs extraction plant is de- 


scribed and its utility requirements are given. 


HE development of Middle East- 

ern petroleum resources in re- 
cent years has renewed refiners’ in- 
terest in the SO, extraction process, 
which is indispensable for the manu- 
facture of premium-grade kerosene 
from these crudes. This process also 
known by the name of the inventor, 
Dr. L. Edeleanu, is the oldest of all 
solvent extraction processes applied 
to petroleum fractions, for its first 
commercial application dates back to 
1912. 

The Edeleanu process utilizes the 
selective solubility of liquid sulfur 
dioxide for certain constituents of 
the petroleum fractions to be treated. 
The process comprises the following 
steps: 

1. Contacting oil with solvent. 


2. Separating the SO,-soluble ex- 
tract from the refined oil. 


3. Recovering the solvent from ex- 
tract and raffinate for re-use 
in the process. 


Steps 1 and 2 are carried out in 
a counter-current type extraction 
tower filled with suitable packing. 
For recovery of the solvent from the 
raffinate and extract a series of 
evaporators is used, in which the 
oil is successively subjected to in- 
creasing temperatures at decreasing 
pressures. 

The selective solvent action of the 
sulphur dioxide rests upon its rejec- 
tion of aliphatic hydrocarbon at low 
temperature, while aromatic hydro- 
carbons are completely soluble in 
SO,, at all temperatures. The solubil- 
ity of naphthenic hydrocarbons is 
only slightly greater than that of the 
aliphatics, but it increases more 
rapidly with rising treating tempera- 
ture. The degree to which naph- 
thenes and paraffines are dissolved 
in the SO, depends upon the boiling 
range of the hydrocarbons and the 


temperature of extraction. For the 
P. Obergfell is a sales and process en- 
gineer in the New York office of E. B. Badger 


& Sons Co. 
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same degree of concentration of aro- 
matics in the extracts lower boil- 
ing petroleum fractions will require 
a lower treating temperature. 

The high specific gravity of SO, 
makes for rapid and complete sepa- 
ration of the phases in the extrac- 
tion tower. As a consequence high 
flow rates can be maintained in the 
tower. The solvent is completely 
stable up to temperatures far beyond 
those used in the recovery of the 
solvent. Since SO, boils at 14°F. it 
is easily recovered even from the 
lightest hydrocarbon fractions ordi- 
narily handled in SO, plants. 


The low specific and latent heat 
of the SO, are important factors in 
the heat economy of the plant. The 
low boiling point makes the solvent 
suitable as refrigerant. Thus the 
solvent can be cooled by self-refriger- 
ation, and common compressors and 
condensers can be used for refrigera- 
tion and solvent recovery. A large 
part of the heat requirements in 
the solvent recovery system can be 
satisfied with low pressure steam, 
which makes it possible to employ 
steam-driven compressors and to use 
the exhaust steam in the solvent re- 
covery system. The more important 


physical properties of sulfur dioxide 
are listed below: 


Boiling point... 14°F 
Vapor pressure at 

100° F 70 psig 
Specific gravity @ 

60° . 14 
Specific heat of 

liquid @ 60° .332 Btu/’F., lb, 
Latent heat @ 0° F 170 Btu/Ib. 
Latent heat @ 

100° F . 148 Btu/Ib. 
Ratio of specific 

heats 1.255 @ 60° 


At a cost of about 5c per pound, 
liquid sulfur dioxide is one of the 
cheapest solvents used in this coun- 
try. In foreign countries Edeleanu 
plants are often equipped with small 
SO, production units to save the 
costs of transportation of the solvent. 


SO, Treatment of Naphthas 


In the treatment of naphthas the 
desired product may be highly paraf- 
finic raffinate or the aromatic extract, 
or both. One application of the process 
has been the manufacture of high 
anti-knock blending fuels. For this 
purpose it is advantageous to treat 
only the heavier naphtha fraction 
and to blend the extract from the 
latter with the untreated lower boil- 
ing fraction. The raffinate may be 
used in kerosene or may be charged 
to a reformer. 

Of greater importance is the use 
of the process for the manufacture 
of paint and lacquer solvents or of 
solvents for the dry cleaning, print- 
ing, and rubber industry. Dependent 
upon the nature of the charge and 
the treating conditions, the treat- 








Sulfur Dioxide Plants in the U. S. 
Plant Design Capacity, BPSD, and 
Company Location Nature of Charge Stock” 
General Petroleum Corp. Torrance, Cal. 5000 N-K-GO 
Humble Oil & Rfg. Co. Baytown, Texas 6000 N-K 
Baytown, Texas 7000 WN 
Shell Oil Co. ......... . Martinez, Cal. 2000 N-K 
Martinez, Cal. 1750 L 
Wilmington, Cal. 5000 N-K 
Wood River, Ill. 1500 N-K 
Standard of California Richmond, Cal. 3000 K 
El Segundo, Cal. 7000 N-K-GO 
The Texas Co. Port Arthur, Tex. 1000 K-L 
Tide Water-Associated Oil Co. Avon, Cal. 3200 N-K-L 
Bayonne, N. J. 2000 L 
Union Oil Co. Wilmington, Cal. 7000. N-K 
Oleum, Cal. 1E00 =6L 
(1) N-Naphtha; K-Kerosene; GO-Gas Oil; L-Lube Oil 
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ment of the naphtha with SO, pro- 
duces 2 paraffinic raffinate contain- 
ing 1% to 3% of aromatics and an 
extract of an aromaticity of 60%- 
70%. The raffinates have a high 
aniline number and a low sulfur con- 
tent while the aromatic extracts are 
of high solvency. 

By adding an extract stripping 
step to the so, extraction, extracts 
of close to 100% aromaticity can be 
obtained. This stripping step consists 
of the displacement of the naphtha 
paraffins by means of a paraffinic 
cut of different boiling range. 

Arthur Lazar(1) has presented data 
on varnish and lacquer diluents made 
by SO, treatment of California dis- 
tillates. Information on the produc- 
tion of high-octane blending stocks 
from South Texas, Mid-continent and 
Sumatra stocks is contained in an 
article by E. Saegebarth and his co- 
workers(2). Thompson(3) has report- 
ed on the action of SO, on Middle 
Eastern benzenes at treating tem- 


VOL. % SOz IN 2-STAGE C.C. TREATMENT AT~20°F 





peratures ranging from +430°F to 60 
und. 70° F. Defize(4) has made a ccm- 
the prehensive study of the SO, process 
yun- and its application for the treatment 
anu of benzenes, kerosenes end lubes. 
mall In the SO, treatment of naphthas 
the used in the paint and varnish indus- 
ent, tries, treating rates of 50 to 100 vol. 
“ SO, are ordinarily employed, and ® 
the extraction is common'y carried Ee RAC 
the out at 0° to 10° F, a!though one p’ant 
raf- operates with an extraction temper- 
act, ature of 60° F and others have been 
cess designed for treatment at —20° F. 20 40 60 80 . 
1igh The effect of the treating temper- 
this ature on the aromaticity of the ex- VOL. % AROMATICS 


reat 


tract has been reported on by Saege- 


————— AROMATICS IN EXTRACT AND RAFFINATE 


a ina Gees anon has vod AROMATICS RECOVERED IN EXTRACT — % OF TOTAL 
sented tr rular graphs showin e 

oil- increased aaaera low nen STOGK ® ~10% AROMATICS IN CHARGE 

be ture extracts. The aromatic content STOCK @Q- 30% AROMATICS IN CHARGE 

Bed ¢ Oe charge stock hae Witte hearing Fig. 1—SO, extraction of nachtha: Distribution of aromatics and recovery in 

m the purity of the extract obtain- . 

use able, but for a given SO, treating extract 

ure rate the recovery of aromatics will 

- of be more complete with stocks of high matic character of the extracts of the British Institute of Petro- 

int- aromaticity. makes them valuable byprocucts. The leum.(7) ; 

lent The relation between concentration primary object of the treatment of The smoke point of a paraffin base 

and of aromatics in the charge, SO., treat- kerosone is the removal of smoke- kerosene is usually over 30mm, 

>at- 


ing ratio and recovery of aromatics in 
the extract is illustrated in Fig. 1, 
which refers to the treatment of naph- 
thas containing 10% and 30% of 
aromatics. 

Tab'e 1 shows the results of com- 
mercial SO, treatment of Mid-Conti- 
nent and Middle-Eastern naphthas. 
The charge stocks used were straight- 
run, but the application of the proc- 
ess Is not restricted to virgin stocks. 
One large commercial plant treats 
hydroformates of high aromaticity 
for the manufacture of special sol- 
vents and pure aromatics. However, 
In the treatment of cracked stocks 


promoting aromatics and of sulphur 
and nitrogen-bearing compounds. The 
tendency of a kerosene to produce 
smoke when burning is commonly ex- 
pressed in terms of smoke point, 
which is the maximum flame height 
in millimeters at which a kerosene 
will burn without smoking. The test 
is carried out under standard condi- 
tions and in standard equipment as 
described in the “Standard Methods” 


while 2 !amp oil from an aromatic 
cruce will have a smoke point be- 
low 18mm. Most Micdle Eastern 
kerosenes have smoke points of about 
24-25 mm. Conventional acid treat- 
ment will have practically no effect 
upon the smoke point, which can 
only be raised by removal of the bulk 
of aromatics. 

The SO, extraction produces a 
kerosene raffinate with an aromatic 





TABLE 1—SO, Treatment of Virgin Naphthas 


Mid-Continent 
220-320° F ASTM 


Middie Eastern 
200-300° F ASTM 





containin : : * 4 75 Vol. % SO, @ —15° F 77 Vol. % SO, @ —13% 
tions n § diolefins certain precau Charge Raff. Extract Charge Raff. Extract 
S must be taken to prevent a re- 5. ee eer: 59.8 37.2 56.7 61.8 39 
of these components with SO.,. ci 2. See 89 11 100 80 20 
- Aromatics, Vol, % 9.4 .65 72 14. a 5 
i the treatment of kerosenes the Anil. ee ee 127 141 > "2 a = e 
» ratfinate will be the desired prod- a re ee 304 10 
' pe CF 3.7 
aad , but in many instances the aro- . ssi 
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content of a few percent only and 
may raise the smoke point by as much 
as 10-15 points, dependent upon the 
nature of the stock and the severity 
of the treatment. The total sulfur 
content of the kerosene is reduced 
to a fraction of the original sulfur. 
The degree of sulfur removal depends 
to a large extent upon the nature of 
the sulfur compounds. Mercaptan 
sulfur is less affected than are cyclic 
sulfur compounds(5), so that it is 
usually necessary to sweeten the SO, 
raffinate. 

The treatment of kerosenes is 
usually carried out at temperatures 
from 10° to 20° F and requires be- 
tween 50% and 100% of SO,. The SO, 
extracts have a higher concentration 
of aromatics than those from lower 
boiling stocks. Concentrations of 
75% to 80% are obtained with treat- 
ment at 0° F. The lower boiling frac- 
tions of such extracts may be used 
as solvent naphthas or as blending 
agents to increase the octane rating 
of gasoline. As with naphthas, the 
extracts may be re-treated with a 
paraffinic solvent to produce an 
aromaticity up to 100%. 

Tables 2 and 3 show the results of 
commercial treatment of different 
stocks. The data on California stock 
contained in Table 2 have been taken 
from a recent article of Dickey(®). 


Fig. 2 refers to a typical Middle 
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Eastern kerosene and illustrates the 
relation between the severity of the 
treatment and the quality of the 
raffinate in terms of smoke point, 
sulfur content, and concentration of 
aromatics. 


so, Treatment of Gas Oils 


In the treatment of petroleum frac- 
tions in the gas oil range, the SO, 
extraction process has found exten- 
sive application for the manufacture 
of high-grade Diesel fuels. The pri- 
mary object of the treatment is the 
removal of aromatic constituents 
which prolong the ignition period. 


Sulfur Dioxide Extraction 


— 





Central structure of modern SO, ey. 
traction unit of General Petroleum 
Corp. at the Torrance, Cal., rei inery, 
Tanks in foreground are for SO. stor. 
age; in background the drying tower 
and extract evaporators 


Additionally, the solvent treatment 
removes sulfur-bearing and carbon- 
forming substances. 


With the constantly expanding de. 
mand for Diesel fuels and the simul- 
taneous shrinking of the supply of 
virgin gas oil due to the competition 
of catalytic cracking for this stock, 
it will become increasingly necessary 
to upgrade cracked stocks for use as 
first-grade Diesel fuels. While the 
refiner may often be able to make a 
Diesel fuel of acceptable ignition 
characteristics from such stocks by 
the use of suitable additives, this ex- 
pedient will not solve problems such 
as exhaust odor and smoke, engine 
deposit, etc. 


The extraction process, on the 
other hand, improves the overall 
quality of the Diesel fuel with the 
exception of the pour point, which 
may slightly increase in extraction 
due to the concentration of paraffinic 
constituents in the raffinate. How- 
ever, with cracked stocks, meeting 
pour point specifications presents no 
problem, and on both cracked and 
virgin distillates the SO, extraction 
has been found to increase the re- 
sponse of the fuel to the addition of 
pour point depressors. (5) 


The effect of SO, extraction on 
Diesel fuels has been studied by 
Woods(%), Dryer et al.(8), Steffen 
and Saegebarth(10) and others. Most 
of these older data refer to labora- 
tory batch treatments. Dickey(®) 
has recently reported on the commer- 
cial treatment of straight-run gas 
oils from California crudes. 


Table 4 shows the effect of SO, 
treatment on a light virgin Diesel oil 
stock from the Middle East. The 
data referring to treatment at 80° F 
are of academic value only, as it 





TABLE 2—SO. Treatment of Kerosenes 


Mid-Continent 
95 Vol. % SO, @ —8° F 


California 
100 Vol. % SO, @ +8° F 





Charge Raff. Extract Charge “Raff. Extract 
ee OTP eee 46.3 22.9 38.4 42.5 26.8 
OD envckatwecaves Ue 86 14 100 76.5 23.5 
Be: WR. TE senanecieccsne 2.6 85 18 2 75 
oS Sl Jes 200 128.8 156 
Sulfur, Wt. % ese segs are ee .19 .05 
ee We, Biseccvecsecees 18 27 
ee 6.6400 s0 es saens 14 30+ 

TABLE 3—SO. Treatment of Kerosenes 
Venezuela Iraq 
65 Vol. % SO, @ 149° F 100 Vol. % SO, @ 7° F 

Charge Extract Charge Raff. Extract 
ER 45.0 27 46.9 50.9 30.7 
eS SS eae 81 19 100 82 18 
CS, GE nuccessavascee Ie 30 
ee . Ce csssdees ces ae 29 
ee error .254 .046 2 045 1.3 
Ce GEE, a es.cn nneveewen 84 
ME, WR Te in wie cack ctiescees 15 2.0 74.1 


———— 





PETROLEUM PROCESSING, June, 1949 
















































sho’ 
treé 
abo 
raf 
to ! 
ent 
sele 


vir’ 
but 
pec 
Th 
pel 
chi 


— 


a ae ee ee ae. a le | 


>um 
ery, 
tor- 
wer 


The 


Sulfur Dioxide Extraction 





__ 


should not be necessary to keep the 
treating temperature more than 
about 5° above the pour point of the 
raffinate. It is of interest, however, 
to note that even at 80° F. the solv- 
ent still exhibited a fair degree of 
selectivity. 

The SO, process is effective with 
virgin as well as cracked gas oils, 
put the relative improvement is es- 
pecially pronounced with the latter. 
The yield of SO, raffinate will be de- 
pendent upon the nature of the 
charge. With non-oletinic charge 
stock it can be assumed that treat- 
ment with 100 vol % SO, at 20°-30 
F. will furnish a raffinate containing 
some 3%-5% of aromatics and an 
extract of an aromaticity of 70-80 
vol %. If further enrichment of the 
extract is desired, the extract phase 
may be cooled to a lower tempera- 
ture with or without removal of some 
of the solvent in this phase. For more 
or less complete removal of all paraf- 
finic constituents from the extract, 
stripping with a lower boiling paraf- 
finic hydrocarbon may be employed. 

Naphthenic acids present in the 
charge will concentrate in the ex- 
tract and may be recovered there- 
from as indicated by Dickey(6). The 
raffinates will need no further treat- 
ment other than removal of the last 
traces of SO,, which may be done 
chemically or by blowing with air. 
In some instances clay-straining of 
the raffinate has been resorted to for 
removal of traces of soaps which may 
clog injection orifices. 

A possible application of the Ed- 
eleanu process of interest to the op- 
erators of catalytic cracking plants 
is the treatment of cycle stock for 
the purpose of increasing the capac- 
ity of the cracking unit. Since the 
Edeleanu extracts are composed 
mostly of very refractory polycyclic 
aromatics, their removal from the 
cycle stock will release cracking ca- 
pacity for virgin stocks with attend- 
ant increased production of gasoline. 
Simultaneous production of some 
high-grade Diesel oil from this cycle 
stock should improve the overall eco- 
nomics of this particular application 
of the process. 


The use of the SO, process for 
making insecticidal spray oils and 
transformer oils from California dis- 
tillates has been reported on by U. B. 
Bray\!1), The treatment of these 
Stocks requires usually 125% of SO, 
and more. 28 


Modern Edeleanu Plant 


Compared with older installations 
the modern Edeleanu plant operates 
at considerably higher temperature 
levels in the solvent recovery system, 
with attendant reduction of the size 
of the gas compressing equipment. 
As to the compressors themselves, 
centrifugal machines have lately been 
used successfully in SO, service. In 
Plants of a charge capacity exceeding 
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Fig. 2—SO, treatment of Middle Eastern kerosene 


some 6000 BPSD the use of centrifu- 
gal compressors makes possible con- 
siderable savings. In both the re- 
ciprocating and the centrifugal de- 
sign the use of special vented pack- 
ing is standard practice today. With 
this arrangement leakage of SO, to 
the surrounding atmosphere or the 
entry of air into the machine has 
been stopped completely. 


In an SO, extraction plant the 
control of the moisture content of 
the circulating solvent is of prime 
importance. Considerable emphasis 
is placed on the removal of water 
from the charge stock. Calcium 
chloride filters preceded by a coagu- 
lator have taken the place of the old 
rocksalt filters. Drying of naphtha 
and kerosene charge by distillation 
has been investigated and has been 
found to be most effective, although 
somewhat higher in cost than drying 
by absorption. 


In the design of the water-solvent 
fractionating system extensive stud- 
ies on the behavior of different stain- 
less steels have furnished valuable 
information. Aside from the mate- 
rial composition and heat treatment 
of the stainless steel, the physical de- 
sign of this equipment has been 
found to make much difference in the 
life of the apparatus involved. 

In spite of the corrosive nature of 
the combination of SO, and water, 


stainless steel only is used in the wa- 
ter-SO,, fractionating column and in 
valve and pump trim. The service 
factor of a modern Edeleanu plant 
is very high, often close to 98%, and 
the equipment is long-lived. Com- 
pressors installed in Edeleanu plants 
some 25 years ago are still in service 
today. 


The designers of SO, plants have 
made use of the latest developments 
in instrumentation. Displacement- 
type liquid level controllers have 
proved valuable due to the elimina- 
tion of stuffing boxes. In the con- 
trol of small reflux streams rotame- 
ters with remote control have given 
good service. This type of controller 
does away with the instrument leads 
which often required elaborate means 
for purging. Close automatic con- 
trol of reboiler temperatures has 
reduced the losses of solvent in the 
products to mere traces. For the pro- 
tection of the equipment against a 
failure in water-cooled or steam- 
heated equipment, conductivity and 
pH alarms are provided. The purg- 
ing of fixed gases from the condens- 
ers has been facilitated by the use 
of a recorder for the partial pressure 
of noncondensibles. 


Edeleanu plants are most common- 
ly built to handle stocks from light 
lube oils down to light naphtha. This 
flexibility adds only a small percent- 





TABLE 4—SO, Treatment of High-Speed Diesel Oil Stock from Middle Eastern 
Crude 


Treating Temp. 
Treating Ratio, Vol. % 


Charge 
° API SP Eee ee eee 


. A. SS eeeerrc err eee ee 
Be. bisa cWes hr ae 6 be Khe enh eee ee ae 
het Ly 
EE I Ss UD cs 04-aden ea ee eee 
le). "OF Sah es cans onnt. ts cece ke ekaes 
Aniline Pt., ° F 

RE. SE 6 Scab eetSdeseekenasahebeane 


30° F 80° F 
160 80 
Raffinate 
42.3 
80.5 
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Fig. 3—Schematic flow diagram of a modern SO, extraction plant 








obvious advantage to the refiner. 
Switching from one charge stock to 
another can be done without shutting 
the unit down, and it takes usually 
not more than four hours to obtain 
specification products from the new 
stock. 

Fig. 3 is a schematic flow diagram 
of an SO,, extraction plant of stand- 
ard design for the treatment of naph- 
thas, kerosene and gas oils. A 
plant of similar design has been de- 
scribed in considerable detail by 
Dickey(6). 


Operating Requirements 


The SO, process requires heating 
steam for the recovery of the solvent, 
power for pumps and compressors 
and water for product coolers and 
solvent condensers. Where electric 
power is inexpensive and the refinery 
makes an excess of exhaust steam, 
it will be of advantage to use motor- 
driven compressors. In areas with 
abundant supply of cheap fuel gas 
the compressors may be gas-driven 
Where no low pressure steam is 
available, it will usually be of ad- 
vantage to use steam-driven com- 
pressors, provided the live steam 
pressure is sufficiently high so that 
the plant can utilize in the driving 
end of the compressors all or most of 
the exhaust steam made. With cen- 
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ge to the cost of the plant and is of 


trifugal compressors steam turbines 
are preferred because suction pres- 
sure control by speed regulation in- 
creases the capability of the compres- 
sor to take fluctuation in load with- 


out resort to gas recirculation. 


steam 
improve 


steam, 


The tabulation’ of estimated utility 
requirements presented in Table 5 is 
based on plants of medium size. 
power consumption of the SO, com- 
pressors has been given as a sepa- 
rate item, to facilitate conversion in- 
to steam consumption if the required 
low pressure steam is to be produced 
in the SO, plant itself. 
live steam and lower LP steam fig- 
ures given refer to the use of live 
in all reboilers. 


The higher 


In order to 
steam balance 
steam-driven compressors, 
sure steam may be substituted for 
part of the demand of live heating 
with an attendant slight in- 
crease of cost for reboilers of larger 
size. 

The loss of SO, can be assumed to 





be about .15 lbs. per barrel of charge. 
In very small i 
solvent make-up may run somewhat 
The consumption of calcium 
chloride will be approximately .05 to 


-1 lb/bbl of charge. 
per shift and a day-shift supervisor 
are usually required to run an SO, 


Two operators 
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Charge Stock 
so, 
Treating Temp. 

Live steam to Process Heating. 7". 
Steam to Process Heating 
Power & Lighting. 

Power for Compressors ..... 

Cooling Water, 


Low Press. 
Pumping 


TABLE 5—Utility Requirements of Straight SO. Extraction Plants 
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Effect of Thermal Expansion on Capacity 
Of Large Vertical Storage Tanks 


S POINTED OUT in an earlier 
A article* one of the troublesome 
problems in the oil industry is that 
of keeping an accurate inventory in 
large storage tanks. Inventories have 
a tendency to gain during the sum- 
mer months and to lose during the 
winter months—despite whatever pre- 
cautions are taken to assure accur- 
ate gage readings. 

Two factors which usually are ig- 
nored in tank calibration and gaging 
because they are considered neglig- 
ible have been investigated to deter- 
mine what effect they have on tank 
inventories: 

1. The change in capacity of a tank 
due to stretching from the pressure 
of the liquid in the tank. 

2. The change in capacity of a tank 
due to thermal expansion and con- 
traction of the tank itself. 

The previous article* discussed the 
first factor—effect of fluid pressure. 

The precent article is concerned 
with the second factor—the effect of 
temperature changes on the tank it- 
self. Only vertical storage tanks are 
considered. 


Effects of Temperature Changes 


When the temperature of a piece 
of ordinary metal is changed, the 
size of the piece changes in accord- 
ance with the metal’s coefficient of 
expansion. Therefore, when the at- 
mospheric temperature changes, the 
Shell of a metal storage tank will 
become warmer or cooler and will ex- 
pand or contract, and the capacity 
of the tank will be proportionately 
greater or lesser. 

The purpose of the following an- 
alysis is to develop formulae to de- 
termine easily the magnitude of this 
change, and whether or not it is an 
appreciable factor. It is assumed that 
the temperature of the shell and the 
temperature of the liquid in the tank 
are the same. 

Consider the customary procedure 
of strapping and calibrating a ver- 
tical storage tank. The periphery of 
the tank is measured carefully at 
various points from top to bottom 
with a steel tape. The thickness of 
the plates is measured, and the height 
of each ring recorded. From this data 
the content of each inch of depth is 
computed and recorded on the cali- 
bration chart. 

The tape used in this work is al- 
most certain to be made of material 


*“Itfeet of Fluid Pressure on Capacity of 
* |. Storage Tanks,’’ by W. E. Splain, 
PETRO' “UM PROCESSING, Oct., 1948 (vol. 3, 
no. } pg. 937. 
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with a very low coefficient of expan- 
sion. The steel in the tank shell, on 
the other hand, has an appreciable 
coefficient of expansion. If we as- 
sume that the tape is correct at ail 
atmospheric temperatures or that 
temperature corrections were made 
for the length of the tape, it would 
be obvious that a tank chart com- 
puted as described is correct only 
at the temperature at which the 
measurements were made. 

For the purposes of this analysis, 
let: 

T, = temperature of the liquid in 

a tank (and therefore the 
temperature of the tank shell 
itself) at any given time, in 
degrees F. 

temperature at which the 
tank was calibrated. 
diameter of the tank, in feet. 
change in tank circumfer- 
ence due to temperature 
change, in inches. 

- change in tank radius due to 
temperature change, in 
inches. 

V,= change in tank inventory 
due to temperature change 
of the tank itself, in gallons. 

H = height of liquid in the tank, 
in feet. 

The value T; — To, then, is the 
difference between the temperature 
of the tank at the time of taking in- 
ventory and at the time when the 
tank was calibrated, and is the tem- 
perature difference for which cali- 
bration corrections are to be com- 
puted. The value is negative when 
T, is less than T., that is, during 
cooler weather. 

According to the laws of physics, 
the change in length of a piece of 
metal for a given change in tempera- 
ture is equal to the thermal coeffi- 
cient of expansion of the metal, times 
the temperature difference in degrees 
F.., times the length of the piece. For 
a tank shell with a coefficient of 
expansion of 6.7 x 10-6 this change 
in length may be written as: 

Ly = 0.0000067 (T, — T2) (127D) 
and the change in tank radius is 
then: 

Lr 


Rr = = 0.0000067 (T; — T2)6D 
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Where the ratio of the increase in 
tank radius to the tank diameter is 
very small (as in this case), the in- 
crease in tank capacity for each inch 
of depth can be very closely approxi- 


mated by multiplying the increase in 
tank radius (in inches) by the cir- 
cumference of the tank (in inches’. 
The change in tank inventory, then, 
can be computed by multiplying the 
increase in tank capacity for one 
inch by the depth of liquid in the 
tank (in inches). The resulting value 
will be in cubic inches, which can 
be converted to gallons by dividing 
by 231, so that: 


T - 





0.000078725 (7, — T».)D°*H 
or 
D*H(T;, — T2) 
ae 12700 
for any depth of liquid (H, in feet), 
and 
_ D?(T; — T2) 


T — 


152,400 
for a ring of liquid one inch high. 

The last formula can be used to 
compute the change in‘inventory duc 
to a change in temperature of the 
tank for one inch of liquid height. In 
order to visualize more clearly the 
meaning of this equation when ap- 
plied to various size tanks, an align- 
ment chart has been prepared for its 
graphic solution—-Fig. 1. 

Now let us consider a_ specific 
case and determine what effect ther- 
mal expansion of the tank has on 
inventory. 

Assume a tank 100 ft. in diameter 
by 42 ft. high, which was strapped 
when the temperature of the she!! 
was 68° F. The tank has exactly 40 
ft. of liquid in it, and the calibration 
or gage chart shows 2,355,200 gal- 
lons. The temperature of the liquid 
is 38° F. 

In this case the temperature dif- 
ference = 68° — 38° 39° F. By 
formula (or chart) each inch of the 
tank holds 1.97 gals. less than the 
chart indicates. In the total depth of 
liquid content of the tank, 10 ft., this 
loss amounts to 40 X 12 »¥ 1.97, or 
945.6 gals. that are not there. Th2 
gager reports 2,356,200 gals. on hand, 
when the true inventory is 2,355,255 
gals. 


If the amount of product delivered 
to the tank is determined by the cali- 
bration chart and the amount of 
product dispensed is measured by 
some external means (such as 2 
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a Fig. 1 — Alignment 
' chart to determine 
rss the change in vol- 
: ume in one inch of 
Ea height of a vertical 
% tank, due to ther- 
r mal expansion of the 
- tank 

‘ D*T 

- V = 752,400 
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meter, tank truck of known capacity, 
etc.) the tank will show an accumu- 
lated shortage in cold weather and 


an accumulated gain in warm 


Tank circumference, in inches, = 


127D. 


The increase in area of a horizon- 
tal section of a tank at any tempera- 


It is now necessary to develop 2 
practical means whereby a storage 
man can correct daily for tank varia- 
tions without resorting to complex 
calculations. The development of.such 
a formula for a correction factcr 
follows: 

The area of a horizontal plane 
through a tank at the temperature at 
which it was calibrated = <D?/4 sq. 
ft., = 367 D? sq. in. 

The change in tank radius due to 
temperature change, as previously 
developed, = Rr = 0.0000067 (T, 
— Ts.) 6D. 


ture equals the radius increase times 
the circumference, 
= [0.0000067 (T, — T,) 6D] X127D 
= 0.0000067 X 727D? (TT, — T2) 
The ratio of the area of a horizon- 
tal section of the tank at any tem- 
perature to the area at the calibra- 
tion temperature is then: 
(36 7 D2) + [0.0000067 X 
727 D2 (T; — T2)] 
36 7 D2 
= 1 + 0.0000067 x 2(T, 
= 1+ 0.0000134 (T; — To) 


This last value then is the multi- 
plying factor which corrects calibra- 
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Temp. Factor Temp. Factor Temp. 
0 ... 0.9990888 20 ... 0.9993568 GP «0 
1 ... 0.9991022 21 .. 0.9993702 41 
2 . 0.9991156 22 ... 0.9993836 42. 
3 ... 0.9991290 23 ... 0.9993970 43. 
4 .. 0.9991424 24 ... 0.9994104 44 
5 . 0.9991558 25 ... 0.9994238 45. 
6 .. 0.9991692 26 ... 0.9994372 46. 
7 .. 0.9991826 27 ... 0.9994506 47 
8 .. 0.9991960 28 ... 0.9994640 48 
9 ... 0.9992094 29 ... 0.9994774 49 

10 . 0.9992228 30 ... 0.9994908 50 

11 .- 0.9992362 31 . 0.9995042 51 

12 .. 0.9992496 32 ... 0.9995176 52 

13... 0.9992630 33 ... 0.9995310 53 . 

14 .. 0.9992764 34 ... 0.9995444 54. 

15 ... 0.9992898 35 ... 0.9995578 55. 

16 ... 0.9993032 36 ... 0.9995712 56. 

17 ... 0.9993166 37 ... 0.9995846 57 

18 ... 0.9993300 38 ... 0.9995980 58 

19 . 0.9993434 39 . 0.9996114 59 


TABLE 1—Temperature Correction Factors for Tank 


Factor Temp. Factor Temp. Factor 

0.9996248 60 ... 0.9998928 80 ... 1.0001608 

.. 0.9996382 61 ... 0.9999062 81 ... 1.0001742 
.. 0.9996516 62 ... 0.9999196 82 ... 1.0001876 
.. 0.9996650 63 ... 0.9999330 83 ... 1.0002010 
.. 0.9996784 64 ... 0.9994640 84 ... 1,0002144 
.. 0.9996918 65 ... 0.9999598 85 ... 1.0002278 
.. 0.9997052 66 ... 0.9999732 86 ... 1.0002412 
.. 0.9997186 67 ... 0.9999866 87 ... 1.0002546 
.. 0.9997320 68 . 1.0000000 88 ... 1.0002680 
.. 0.9997454 69 1.0000134 89 ... 1.0002814 
.. 0.9997588 70 1.0000268 90 ... 1.0002948 
.- 0.9997722 71 ... 1.0000402 91. 1.0003082 
.. 0.9997856 72 ... 1.0000536 92. 1.0003216 
.. 0.9997990 73 . 1.0000670 93 . 1.0003350 
.. 0.9998124 74. 1.0000804 94 ... 1.0003484 
.. 0.9998258 1.0000938 95 ... 1.0003618 
.. 0.9998392 76 ... 1.0001072 96 ... 1.0003752 
.. 0.9998526 77 ... 1.0001206 97 ... 1.0003886 
.. 0.9998660 78 ... 1.0001340 98°... 1.0004020 
- 0.9998794 79 - 1.0001474 99 - 1.0004154 














tion chart readings for changes in 
tank size due to thermal expansion 
or contraction. 

If the temperature at which the 
tank was calibrated is known or can 
be determined, a simple table of fac- 
tors can be prepared. Table 1 is such 
a table, computed for tanks cali- 
brated at 68° F. Since the factors 
depend upon temperature differences, 
it should be evident .that by placing 
the temperature at which the tank 
was calibrated opposite the factor 
1,000,000 and arranging ihe tem- 
perature scale from that point, the 
table can be adapted to any tank. 

Conclusions 

The following conclusions are sug: 
gested by the above analysis: 

1—Where accurate gaging of large 
diameter tankage is required, the ef- 
fect of thermal expansion of the tank 
may become an appreciable factor. 

2—The effect is more pronounced 
in large diameter tanks, since the 
change in capacity varies as the 
square of the tank diameter. 

3—The effect on inventory is ac- 
cumulative and seasonal. 

It is further suggested that when 
large vertical tanks are calibrated: 

1—Corrections be made for tem- 
perature of the tank shell so that the 
calibration chart will be correct at 
some definite temperature. 

2—A table of multiplying factors 
be provided the gager to compensate 
for thermal expansion and contrac- 
tion of the tank. 
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Short Cut Process Design to Increase 
Propane Recovery in Gasoline Plants 


By ALAN S. GLENDENING and CHARLES F. SANDERSON 
Sanderson-Glendening, Consulting Engineers, Houston 


Article 6: Multi-Stage Distillation, Calculations 


Last month the authors discussed the application of multi-stage distilla- 


tion to a high recovery gasoline plant, to reduce or eliminate the excessively 


large volumes of non-condensible surge tank vapors which may result when 


a conventional absorption oil system is employed. 

In the current article they present a set of calculations, which show 
that a 25 BHP recompressor is satisfactory in a hypothetical plant using 
multi-stage distillation, although the same plant would require a 300 BHP 
recompressor if conventional single stage distillation were used. 


N AN EARLIER ARTICLE in 

this series on refrigerated oil ab- 
sorption (Article 4, April, pg. 401), 
a high propane recovery sample cal- 
culation was carried out. It was 
found that an extremely large re- 
compressor was required with a con- 
ventional distillation system to com- 
press surge tank vapors to the de- 
ethanizer column. 

By way of comparison, the same 
rich oil from the main absorber will 
be processed in a two-stage system, 
such as was shown in Fig. 19 last 
month (Article 5, May, pg. 530), and 
the recompressor requirements com- 
pared with those determined in the 
previous calculation. 

From the preceding problem, main 
absorber rich oil composition was: 


Component Mols/hr. 
RE alone hate a pg a 
| RSS Seas BAe 83.7 
IE a ois coe ahiiyie oy are cote SERS aa” A 
| Re ae ees 29.7 
ea eee eee 93.2 
Ee ae ae ie 22.0 
Ra eet ere ae 37.4 
Hexane pie nh 66 bend Sk6) ROK OS AES 28.6 


536.8 
SR ree RT ee 


708.6 


This 500 psig. rich oil will be 
flashed cold and then flashed hot 
prior to re-absorption, as in Fig. 21 
(Article 5, May, pg. 533). The high 
Pressure still will run at 150 psig. 
With a 50 psi. drop through lines, 
valves, part of the oil exchangers, and 
still preheater, the re-absorber will 
Tun at 200 psig. Allowing about a 
5 psi. drop through the hot flash 
vapor cooler, the hot flash will take 
Place at 205 psig. Allowing an ad- 
ditional 15 psi. drop through the 
remaining bank of oil exchangers, 
the cold flash occurs at 220 psig. 
The same re-absorber oil circula- 
tion will be used as in the preceding 
Sample calculation (114.6 mols/hr.). 
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Absorption oil of 180 mol wt., 40° 
API will be available as before. Rich 
oil leaves the main absorber at 500 
psig. and 66° F. The hot flash will 
be assumed to take place at 180°. 
A maximum temperature of 400° in 
the distillation system will be as- 
sumed. MIT K’s will be used through- 
out. 


The results of the flash calculations 
are shown in Table 9, and were ob- 
tained by the usual equilibrium cal- 
culation method. A 3° temperature 
drop from the main absorber to the 
cold flash was assumed. The aver- 
age K of absorption oil was assumed 
to be negligible. 

The hot flash vapors will now be 
cooled and partially condensed at 200 
psig. and 90°. This calculation is 
shown in Table 10. 


The vapor remaining after partial 


condensation is combined with the 
cold flash vapor to give total vapor 
to the re-absorber. The amount of 
this vapor is 110.1 4+ 114.7 = 224.8 
mols/hr. The re-absorber will be fig- 
ured on the basis of absorption fac- 
tors at the bottom tray according 
to the method of Sherwood,(1) and 
will be assumed to contain 7.2 theo- 
retical plates as in the _ previous 
sample calculation, No graphical cor- 
rections (a part of Sherwood’s meth- 
od) will be considered since such cor- 
rections will be small. The relation 
between the absorption factors and 
percent absorbed of each component 
will be obtained from an absorption 
factor chart(2) based on the Kremser 
formula.(s) The absorption factor = 
L/KV where L/V is the liquid to 
vapor ratio at the bottom tray. A bot- 
tom tray temperature of 115° will be 
assumed. Mols lean oil to the re-ab- 
sorber = 114.6. 


Assume 72 mols absorbed, then L/V 
= (1146 + 72.0)/224.88 — 0.828. 
The calculation of the mols re-ab- 
sorbed is shown in Table 11. - 

The computed total mols re-ab- 
sorbed (72.2) checks well with the 
assumed value (72) so no further re- 
absorption calculation is necessary. 


The re-absorber rich oil now will 
be combined with the condensed li- 





TABLE 9—Rich Oil Dual Flash Calculations 


Cold Flash 


Hot Flash 





K at 220 psig 
and 63° 
DEORE ccccecccescs BS 
0 Ea 
Propane 
iso-Butane 
n-Butane 
iso-Pentane 
n-Pentane 
Hexane - 


K at 205 psig 
and 180° Vapor 


19.0 34.4 


Liquid 


Nw aN 
PD OM CONE 
oPNMAUAA 


a.) 
1-3 
Ps | 
Oo > 





TABLE 10—Cooling of Hot Flash Vapors 


Vapor to Cooler 
Methane 
Ethane 
Propane 
iso-Butane 
n-Butane 
iso-Pentane 
n-Pentane 
Hexane -- 


EK at 200 psig. 


and 90° Liquid 


_ 
SNreneore 
AaANDRK OAH DW 
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TABLE 11—Calculation of Mols Re-absorbed 


K at 200 psig. 


Vap. to Reabs. and 115° 

Methane ‘ 109.0 14.3 
DN | ci6 cx oboe uhoe eee 53.9 2.9 
i a ae 42.6 1.07 
AS Ae © 5.1 .53 
EY a kd wh ae ware ied 11.9 41 
Dn -cbeseeow nen 1.0 

n-Pentane . jaceewkenz 1.3 


Hexane 4 


Abs. Fact. 

— 0.828/K % Abs. Mols Abs 
.0579 5.79 6.3 
.286 28.6 15.4 
.174 73.7 31.4 

1.562 98.4 5.0 
2.02 99.4 11.8 
ve 100.0 1.0 

100.0 1.3 

72.2 





TABLE 12—Vaporization of Feed to H.P. Still 


Total Rich Oil 


K at 150 psig. 


Liquid Part Vapor Part 











to H.P. Still and 400° of Feed of Feed 
Methane 12.8 52.0 0.3 12.5 
Ethane 45.2 18.1 2.5 42.7 
Propane 115.5 7.9 13.9 101.6 
iso-Butane 29.6 4.9 5.4 24.2 
n-Butane 93.1 4.1 19.4 73.7 
iso-Pentane 22.0 2.5 6.6 15.4 
n-Pentane 37.4 2.3 12.0 25.4 
Hexane 28.6 1.0 14.9 13.7 
384.2 75.0 309.2 
01 wttaekbas ae .046 275.0 11.4 
670.6 350.0 320.6 
TABLE 13—Component Distribution in H.P. Still 
K at 150 psig. Total Feed, Bottoms, K at 150 psig 
and 325° a d/w f w and 400° wK 
Methane .. 43.0 7.82 large 12.8 wis wee oe 
Ethane .. 13.0 2.36 large 45.2 — eas as 
Propane 5.5 1.00 31.0 115.5 3.6 7.9 28 
iso-Butane 3.2 .581 1.85 29.6 10.4 4.9 51 
n-Butane 2.7 491 1.0 93.1 46.6 4.1 191 
iso-Pentane 1.6 .291 .25 22.0 17.5 2.5 44 
n-Pentane 1.46 .265 -22 37.4 30.6 2.3 70 
Hexane. . 87 .158 11 14.3 12.9) 27.2 1.0 27 
Heptane 4 3 .056 small 14.3 14.3) 
384.2 135.9 411 
Oil 286.4 286.4 13 
670.6 422.3 424 
quid from the vapor cooler and the steam, so a line should be located 


rich oil remaining after the hot flash 
to give total rich oil to the high 
pressure still. This total rich oil is 
then heated to 400° and fed into the 
H.P. still. Vaporization of this feed is 
shown in Table 12. 

In the above, it was necessary to 
obtain an average K for absorption 
oil. This was done by assuming the 
vapor pressure of absorption oil to 
be 14.7 psia. at 450°, extrapolating 
along a vapor pressure chart to 400°, 
and computing K by means of the re- 
lation: K oil vapor pressure/total 
pressure. 

The component distribution and re- 
flux rate in the H.P. still will now 
be computed. The top of this still 
will run at about 200° and the bot- 
tom at 400°, or the arithmetic aver- 
age still temperature will be about 
300°. However, since the stripping 
section temperature gradient will be 
almost flat (due to the presence of 
the absorption oil) the effective aver- 
age tower temperature will be some- 
what higher than 300°. Therefore 
325° will be used as the average 
temperature. The relative volatilities 
at this temperature will be computed 
and a semi-log component distribu- 
tion chart constructed as in Fig. 23. 
Several lines will have to be drawn 
on this chart before a bottom product 
of desirable composition is obtained. 
Initial trials indicate that the tower 
can be operated without process 
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in Fig. 23 such that the bottom prod- 
uct will be in equilibrium at 400° 
and 150 psig., 

In order to obtain a first trial line, 
it is suggested that two components 
be used as keys and a straight line 
drawn between the two points on the 
chart corresponding to these keys. 
For instance, d/w (the ratio of com- 
ponent quantity in tops to component 
quantity in bottoms) for propane 
and hexane might be assumed to be 
50 and 0.1 respectively. The bottoms 
composition corresponding to the line 
connecting these points would 
then be computed and checked with 
regard to the desired bottom condi- 
tions. The line would then be shifted 
somewhat until the desired bottom 
conditions were obtained. 

In Table 13, a has been computed 
relative to propane and values of 
d/w have been obtained from the 
line given in Fig. 23. The composition 
of the bottoms has been computed 
by means of the relation: w = 
f/(d/w + 1), where f is the total 
mols of a component in the feed. 
Equilibrium conditions at the bottom 
are checked in the last column. For 
convenience hexane + in the feed 
has been split on the assumption that 
half of it is hexane. It is recombined 
for the equilibrium calculation. 

Since the summation of wK ap- 
proximately equals total mols of bot- 
toms, bottoms of the above com- 


position will be in equilibrium 
desired conditions. 

The vapor pressure of the absorbed 
components in the H.P. still bo‘toms 
must now be checked in order io de. 
termine the operating pressure of 
the L. P. still. If the latter should be 
more than about 40 psig., the HP. 
still separation would have to be re. 
figured on the basis of a less volatile 
bottoms. Such operation would, of 
course, require some H. P. still proc- 
ess steam unless the bottom temper- 
ature were raised above 400°. 


From Table 14, vapor pressure of 
the L. P. still tops at 90° is (30) 
(131.6) /135.9 — 29 psia. Thus, the 
L.P. still reflux accumulator will op- 
erate at 14 psig. and, allowing a 6 
psi. drop from the tower to the ac- 
cumulator, the L.P. still will run at 
20 psig. This is a satisfactory oper- 
ating pressure, so the H.P. still sep- 
aration was properly chosen. 


Returning now to the H.P. still, 
the reflux rate must be determined. 
The total feed to the H.P. still will 
be broken into three portions: net 
overhead, absorbed components in 
the bottoms, and absorption oil. These 
will be referred to as D, W, and 0 
respectively. From the above equi- 
librium check at the bottom of the 
H.P. still (400°), the average K of 
W at 400° is 411/135.9 — 3.03, or the 
K of W lies between those of n-bu- 
tane and iso-pentane. By ‘interpolat- 
ing between the K’s of n-butane and 
iso-pentane at 325°, a K of W equal 
to 1.964 is obtained at that tempera- 
ture. K of O (absorption oil) will be 
very small at 325° and will be con- 
sidered to be negligible. K of D 
(tops) may be obtained by subtracting 
WK, from the summation of [Kk 
corresponding to the various com- 


at the 
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d/w RATIO OF THE MOLS OF COMPONENT IN TOPS TO MOLS IN BOTTOMS 


0. Ty} | 
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oc-AVG. VOLATILITY RELATIVE TO PROPANE 


Fig. 23—Approximate component dis- 
tribution, H.P. still 
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ponents in the feed, as in Table 15. 

Relative volatilities will be com- 
puted vith respect to W, and average 
mol fractions in the feed (z,) ob- 
tained to give the “component” dis- 
tribution shown .in Table 16. This 
tabulation (Table 16) contains the 
information necessary to compute 
minimum reflux by means of Under- 
wood’s equations, which are: 

zs .. [taY,/(a—@)] —-1 


where : 


. (30) 


minimum reflux ratio rela- 
tive to tops. 

mol fraction of any compon- 
ent in tops. 

relative volatility of compon- 
ent at average tower con- 
ditions. 

@ is a function whose value lies 
between the a’s of the key compon- 
ents, and is given by: 

6) = 1-—q .. (31) 


Laz,/(a — 

where : 
z,=average mol fraction of a com- 
ponent in the feed. 

q=thermal condition of the feed, 

defined by q = (L,, — L,)/F, 
where L,, and L, are mols liquid 
below and above the feed, re- 
spectively, and F is total mols 
feed. 

From the definition of q, it is ap- 
parent that q is given approximately 
by the fraction of the feed which is 
in a liquid state. In this problem, 

q = 350.0/670.6 — 0.522 
and 
1 — q = 0.478 

6 lies between the a’s of the key 
components and must be determined 
by a trial-and-error solution of Equa- 
tion 31. The results of a trial with 
6 = 1.9 are given in Table 17. Since 





TABLE 14—Bubble Point Calculation on 
L.P. Still Tops 


L.P. Still K at 30 psia. Tops 
Tops and 90° ~— times K 

Propane ..... 3.6 4.8 17.3 
iso-Butane ... 10.4 20.8 
n-Butane .... 46.6 69.0 
iso-Pentane .. 17.5 56 9.8 
n-Pentane ... 30.6 13.5 
Hexane i ... 27.2 1.2 
131.6 


135.9 





TABLE 15—Calculation of Kp 


K at 
150 psig 
: and 325° 
Methane .... 12.8 3.0 
Ethane -. 45.2 3 
Propane ..... 115.5 
iso-Butane .. 29.6 
n-Butane .... 93.1 
is0-Pentane .. 22.0 
n-Pentane aay 37.4 
Hexane ~ .. 286 


Mols Feed, 
f 


bed 


. Semon 
Se Eno 


; 384.2 2222 
Oil ., ... 286.4 ae 


670.6 2222 


WK, it 325° = (135.9) (1.964) = 

267, or DK, = =fK — WK, — OK, 

= 2222 — 267 — 0 = 1955. 

D=>f — W — O = 670.6 — 135.9 
28.4 = 248.3 mols./hr., or K, = 

1955, 248.3 = 7.87. 


—..... 
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TABLE 16—“Component” Distribution 


**Component”’ 
in Feed ze 


670.6 1.000 


K at 150 psig. 
and 325° 
248.3 0.370 7.87 
135.9 0.203 1.964 
286.4 0.427 negl. 


Bottoms 
135.9 
286.4 
422.3 





TABLE 17—Trial-and-Error Solution of @ 


a 


4.01 
1.00 
negli. 


a2, a.0 az,/ (4-9) 
1.483 2.11 0.703 
0.203 —0.90 —0.225 


0.478 





TABLE 18—Dewpoint on H.P. Still Overhead 


H.P. Still Net 

Ov’h’d, mols/hr. 
EE Oe ee ree | 
EE oS we £664 bawuis hike eee u ae ae 
oo.) Serer errs 
a ee 
EE, cca cabin paar iepanes: ae 
IES ins 3.6 Sie eo hore ewe 4.5 
IS aaa aebveark eke deh kl erate 6.8 
PEE ES Sos erengecepecenees 1.4 


248.3 


Net Ov’h’d, 
Ibs/hr. 


K at 150 psig. 


and 140° Mols/K 


205 0.6 
1360 4. 10.1 
4930 6 69.1 
1116 ; 23.1 
2703 - 68 71.6 

325 * 15.0 

490 24% 28.0 

140 ‘ 14.3 


11269 231.8 





TABLE 19—H.P. Still 


Reflux, 

mols/hr. Ibs/hr. 
NN ane ce en ae ene 0.6 10 
| 325 
Propane 74.0 3263 
SE, 6: nawe.0s 20's ! 1442 
n-Butane 5. 4460 
eg eee 5. 1161 
eee 2164 
Hexane + 5.6 1530 


14355 


Reflux, 


Top Tray Conditions 


Mols/hr. K at 150 psig. 
to Cond, and 180° 


13.4 25.4 
56.0 5.85 
185.9 2.22 
44.0 1.19 
123.2 95 
20.6 -49 
36.8 41 
16.7 -181 


Mols/K 


496.6 





the summation in the right hand 
column of this table checks with 
1 — q as determined above, then @ 
= 1.9 is correct. 


Substituting this value in Equa- 
tion 30 and noting that. D is the only 
“component” in the tops and, con- 
sequently, y, = 1.0: 

R = ((4.01) (1.0) 2.11] — 1 
= 0.90 


Applying about a 10% factor to 
allow for less than infinite trays, 
use a reflux ratio of 1.0, or reflux 
= 248.3 mols/hr. Use a tower with 
about 18 trays. 


H.P. still reflux and top tempera- 
tures will now be determined and 
the primary condenser duty com- 
puted. Dewpoint on the net overhead 
is shown in Table 18. In calculating 
the equilibrium, hexane + was as- 
sumed to be entirely hexane. Evi- 
dently the reflux temperature is 
slightly less than 140°. At K of n- 
butane equal to (0.65) (231.8) /248.3 
or 0.61, temperature is 135°. This is 
the reflux temperature. 


The right hand column in Table 18 
gives reflux composition. Reflux is 
now computed, combined with the 
net overhead to give total material 
to the primary condenser, and a dew- 
point run on this total matérial to 
obtain the top tray temperature as 
in Table 19. 


At K of n-butane equal to (0.95) 
(484.8) /496.6 = 0.93, temperature 


min 


is 177°. This is the temperature at 
the top tray and at the entrance to 
the primary condenser. 
Total lbs. to condenser 
= 11,269 + 14,3§5 — 25,624 
Mol wt. material to condenser 
= 25,624/496.6 — 51.6 
Btu./lb. material to condenser at 177° 
= 332 
Lbs. reflux 
= 14,355 
Mol wt. reflux 
= 14,355/248.3 — 57.8 
Btu./lb. reflux at 135° 
= 180 
Lbs. net overhead 
= 11,269 
Mol. wt. net overhead 
= 11,269/248.3 — 45.4 
Btu./lb. net overhead at 135° 
= 320 
Condenser Heat Balance: 
Heat in: 
(25,624) (332) = 8,510,000 
Btu./hr. 
Heat out: 
(14,355 ) (180) = 2,E80,000 
(11,269) (320) —3,610,000 


= 6,190,000 Btu./hr. 
Primary Condenser Duty: 
8,510,000 — 6,190,000 
= 2,320,000 Btu./hr. 
The duty of the H.P. still reheater 
will not be computed here. 


The low pressure still steam con- 
sumption, reflux rate, and condenser 
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duty will now be determined. Assume 
for the moment, that no reheater will 
be used on this tower, and that the 
average stripping temperature is 
390°. Steam consumption will be ob- 
tained by comparing the K of hexane 
at L.P. still stripping conditions with 
the K of hexane at the previously 
mentioned reference conditions (0.15 
lb. steam per gallon lean oil at 350° 
and 50 psig.—see article 5). The L. P. 
still operates at 20 psig. 


K of hexane at 390° and 20 psig. 5.5 
K of hexane at 350° and 50 psig. — 2.3 
Ratio of K’s 5.5/2.3 = 2.39 


If the steam consumption were in- 
versely proportional to K, the steam 
rate would be 0.15/2.39 = 0.0628. 
With an overhead of normal volatil- 
ity, the actual rate would be some- 
what less than this, perhaps 0.055. 
(See previous discussion ‘on this 
point.) However, since the overhead 
is low in volatility, this figure should 
be substantially raised. For design, 
use a rate about 0.065 lbs. steam per 
gallon of lean oil. 

The lean oil is 180 mol wt., 40° 
API (= 6.87 lbs./gal.), or gals./mol 

180/6.87 = 26.2. The total lean 
oil rate then is (286.4) (26.2) — 7500 
gals./hr., and the steam rate is about 
(7500) (0.065) = 487 lbs./hr. Use 
500 lbs./hr. process steam for design. 

Assuming a reflux ratio of 1.5 (not 
including reflux necessary to con- 
dense steam internally), the reflux 
rate will be (1.5) (135.9) — 204 mols/ 
hr. In order to determine the amount 
of steam condensed internally, the 
top tray temperature must be known. 
Because of doubt with respect to the 
composition of hexane +, however, 
this temperature cannot be computed, 
but must be assumed, Normally, with 
50 psig. operation, the top tray will 
run at about 220°: 

K of hexane at 220° and 50 psig. — 0.6 

K of hexane at 178° and 20 psig. 0.6 

With a normal overhead vapor, the 
top temperature of this L.P.. still 
would be about 178°. Since the over- 
head is considerably heavier than 
usual, use a top temperature of 190°. 

Vapor pressure of water at 190° = 9.3 

psia. 


Total still pressure — 20 + 14.7 =— 34.7 
psia. 


Assuming internal condensation of 
steam does occur, at the top tray the 
partial pressure of steam will be 
9.3 psia., and that of hydrocarbons 
will be 34.7 93 = 25.4 psia. 
Consequently, for every mol of hydro- 
carbon vapor off the top tray, steam 
will be present amounting to 9.3/25.4 
= 0.366 mol. With the reflux com- 
puted above, total hydrocarbons off 
the top tray will be 204 + 135.9 = 
339.9 mols/hr., and steam overhead 
will be (0.366) (339.9) = 124.4 mols/ 
hr. Process steam actually amounts 
to 500/18.02 — 27.7 mols/hr. Since 


the hydrocarbons are capable of car- 
rying overhead 124.4 mols/hr. of 
steam, but only 27.7 are present, all 
process steam will go overhead to 
the L. P. still condenser. No internal 
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TABLE 20—Calculation of Surge 


Tank Vapors 





Total mols/hr. K at 145 psig. Mols/hr. Surge Lbs/hr. Surge 

to Surge Tank and 90° Tank Vapors Tank Vapors 
PE: “weteiwedencacad Se 16.8 8.0 128 
DEN <b:eevercacecacetee Ue 3.1 10.7 2 
PD eos: oenceu ve cease 1.05 11.0 5 
SEN tccccccsscesec Be 48 1.4 1 
DEE -Sceccccccccesvce See .35 3.1 180 
IBO-POMTAME ...cccsscccsee BRO -144 0.3 2 
RPO geccccsssccevee Qe .113 0.4 ) 
HIOMAME + owe cece sccrcces 28.6 -013 os 

384.2 34.9 1247 

condensation will occur, and no ad- Lean oil — (286.4) (180) 51,500 
ditional reflux need be provided to lbs./hr. 


perform such condensation, 

Note that according to the above 
results, no water drawoff tray need 
be provided. Actually, if there is any 
possibility that the L. P. still may 
operate at a much higher pressure, 
or that the rich oil may at any time 
contain a much smaller percentage 
of absorbed components, a drawoff 
tray should be included in the tower. 

The L.P. still condenser will op- 
erate between 190° and 90°, and 
must totally condense the net over- 
head, reflux, and all process steam. 
The mol wt. of reflux and net over- 
head is found to be 71.2. 


Latent heat of hyde. (190° to 90°, 71.2 mol. 
wt.) = 196 Btu./Ib. 

Latent heat of steam (190° to 90°) =—= 1084 
Btu. /Ib. 


(For convenience, steam at 190° 
has been assumed to be saturated.) 
Computing the condenser duty: 


Condensing hydrocarbons: 


(339.9) (71.2) (196) = 4,740,000 Btu. /hr. 
Condensing steam: 
(500) (1084) = 540,000 





L. P. Still condenser duty: 
= 5,280,000 Btu. /hr. 

The temperature fall back of oil 
in the stripping section will now be 
determined in order to tell whether 
or not a reheater is required. This 
fallback is determined by a heat 
balance around the tower and con- 
denser. 

Heat entering the system consists 
of: 

(1) Heat of cooling overhead as 
liquid from 400° to 90°. 

(2) Heat of condensing steam from 
its condition when entering the tow- 
er until it leaves as water at 90°. 

(3) The heat of cooling lean oil from 
400° to the temperature (to be de- 
termined) at which it leaves the base. 

Heat leaving the system consists 
only of the condenser load. 

Process steam will be assumed to 





enter at 25 psig. saturated, (1170 
Btu./Ib.). 
Heat In: 
Cool overhead: . 
(135.9) (71.2) (364—144) — 2,130,000 
Btu. /hr. 
Condense steam: 
(500) (1170—58) = 560,000 
2,690,000 
Btu. /hr. 
Heat Out: 
L. P. still condenser duty: 
= 5,280,000 
Btu. /hr. 


Heat removed from lean oil during 
temperature fallback in the stripping 
section = 5,280,000 — 2,690,000 — 
2,590,000 Btu./hr. 












With a specific heat of lean oil 
equal to about 0.6, temperature fall- 
back of lean oil would be 2,590,000 
(51,500) (0.6) or 84°. This is an ex- 
cessive drop. so a reheater will be 
required. The reheater duty required 
to discharge lean oil at 400° will be 
2,590,000 Btu./hr. 


The amount of  recompression 
horsepower required to compress 
surge tank vapors to the de-ethanizer 
column will now be determined. With 
the surge tank running at 90° and 
145 psig. (5 psi. less than the HP. 
still), surge tank vapors are ob- 
tained by an equilibrium calculation 
shown in Table 20. 


With the de-ethanizer running at 
450 psig., and allowing some pressure 
drops through valves, lines, and de- 
ethanizer preheater, recompression 
ratio will be about (465 4+ 14.7) 
(140 + 14.7) or 3.1. 


Mol wt. of vapor is 1247/34.9 = 
35.7, for which ‘“n” for compression 
is about 1.18. 


Quantity of vapor in millions of 
standard cubic feet per day is 34.9 
110 = 0.317 (110 mols./hr. — 1,000- 
000 SCFD). 


From compressor charts,(2) brake 
horsepower per million CFD at the 
above ratio and “n” value is 66.5. 
Correcting for 90° suction (550° R), 
brake horsepower for recompression 
is: 

(0.317) (66.5) (550) /520 — 22.3 BHP 


A 25 BHP recompressor will be 
satisfactory. 


It will be recalled that a 300 BHP 
recompressor was required in the 
sample calculation of the preceding 
articles of this series (refrigerated 
oil absorption). The still system's 
net overhead in that calculation was 
virtually identical to the overhead in 
this problem. Recovery rates were 
also substantially the same. But ab- 
sorption oil distillation was performed 
in a conventional single still rather 
than in a two-stage system. 
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Extract Sulfur from Sour Casinghead 
In Pressure Maintenance Plant 


ULFUR IN COMMERCIAL 

QUANTITIES now is being ob- 
tained from sour casinghead gas in 
the Wyoming crude fields, at a new 
pressure maintenance plant operated 
by Stanolind Oil & Gas Co. The plant 
is located in the Elk Basin oil field 
on the Montana-Wyoming border 
about 18 miles north of Powell, Wyo. 
The sulfur recovery unit has a design 
rate of 74 tons/day and began in- 
itial operations in March.* 

The product is recovered from the 
hydrogen sulfide removed from the 
field gas. The high concentration of 
H,S—about 18.5 mol-%—is a favor- 
able factor in the recovery of the 
sulfur. It is said to be the highest 
concentration encountered in any 
known gas production at the time of 
discovery of this Embar-Tensleep 
reservoir at Elk Basin. 

Equipment for producing sulfur in 
the 12 million SCFD plant comprises 
a two-stage monoethanolamine proc- 
ess for sweetening the field gas and 
a recovery system based on a modi- 
fication of the Claus process. Part of 
the acid gas from the amine unit is 
burned to sulfur dioxide, which in 
turn is reacted over bauxite catalyst 
with the balance of the hydrogen sul- 
fide to produce sulfur and water. 
Variations of this process have been 
used, it is said, for a number of 
years in Europe, but only recently 
has it been commercially developed 
in this country. 


Hydrogen Sulphide Removal 


A flow diagram of the hydrogen 
sulfide removal system, the process 
design for which was developed by 
the Girdler Corp., is illustrated in 
Fig. 1. Because of the high acid gas 
(H,S and CO,) content, it was found 
desirable to use a two-stage amine 
process. 

This system removes the acid gases 
from the raw, sour field gas by con- 
tact with a water solution of mono- 
ethanolamine in 21-tray. contactors, 
or absorbers, installed at the dis- 
charge of the first (46 psig.) and 
Second (152 psig.) stages of com- 
Pression. The first-stage discharge 
848s is cooled, passed through a sep- 
arator, and sent to the low pressure 
amine absorber, where it is partially 
Stripped of hydrogen sulfide (con- 


“A description of the Elk Basin plant was 
Presented at the American Petroleum Insti- 
+ Rocky Mt. Division meeting May 27 at 
pap Wyo., by L. R. Lyon, R. A. Feagan, 
= and H. B. Manley, Stanolind Oil & Gas 
®., in their paper: ‘‘Design Features of Plant 
P, Elk Basin Oil Field—A Conservation 
roject This article is based on the princi- 
Pal portions of that paper. 
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tent is reduced to approximately 100 
grains/100 SCF) and almost com- 
pletely stripped of carbon dioxide. 

Second-stage discharge also is 
cooled, passed through a separator, 
and treated in the high pressure 
amine absorber for hydrogen sulfide 
removal to a maximum residual con- 
centration of 0.25 grains/100 SCF, 
which will pass the lead acetate test. 
Sweet gas then is compressed in the 
third stage to 525 psig., cooled and 
charged to the main absorber. 

The rich amine solution with its 
load of acid gas is pumped through 
heat exchangers to the re-activator 
where the H,S and CO, are stripped 
from the solution by steam vapors 
generated in the reboilers. The re- 
boilers are heated with extraction 
steam from the power plant. 

For improved heat economy, 4a 
“split-flow’” amine system is_ used. 
About half of the rich amine enters 
at the top of the packed re-activator 
and the remainder enters at the mid- 
point in the tower. A stream of par- 
tially stripped, or semi-lean solution, 
withdrawn immediately above the 
middle of the re-activator, exchanges 
heat with the feed, and is pumped 
through coolers to the low pressure 
absorber, entering the 15th tray from 
the bottom. 

The completely stripped, or lean, 
solution from the bottom of the re- 
activator exchanges heat with the 


feed and is pumped through a cooler. 
From the cooler, this stream splits, 
half entering the high pressure ab- 
sorber on the 19th tray and half 
entering the low pressure absorber on 
the 18th tray from the bottom. 

Rich solution from the bottom of 
the high pressure absorber, having a 
relatively low acid gas content, is 
added with the semi-lean solution to 
the low pressure absorber, A water 
wash stream from the discharge of 
the re-activator reflux pump enters 
the top (21st) tray of the low pres- 
sure absorber, and a separate water 
wash stream, stripped of acid gas, 
enters the top (21st) tray of the 
high pressure absorber, thus mini- 
mizing amine loss to the gas streams. 
Splitting the flow of the rich and 
lean solution streams in this manner 
results in a reduction of heating and 
cooling loads on the re-activation sys- 
tem, the Stanolind engineers ex- 
plained. 

Overhead vapor from the re-activ- 
ator is cooled to approximately 115° 
F.; the condensed water is pumped 
back to the tower as reflux, and the 
acid gas flows to the sulfur recovery 
unit. 


Sulfur Recovery 
At Elk Basin, acid gas from the 
amine unit, containing about 75% 


hydrogen sulfide and 25% carbon 
dioxide, enters the sulfur recovery 
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Fig. 1—Hydrogen sulfide removal system flow diagram for Elk Basin plant 
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Fig. 2—Sulfur recovery system flow diagram at Elk Basin 


unit through a scrubber which re- 
moves entrained water (Fig. 2). Part 
of the acid gas from the inlet scrub- 
ber is burned with controlled air in 
a specially-designed boiler'to produce 
sulfur dioxide, utilizing the heat of 
combustion to generate 200 psig. sat- 
urated steam. 


The combustion chamber of the 
boiler is operated at a pressure suf- 
ficiently high (about 3 psig.) to force 
the combustion products through the 
remainder of the process without 
blowers or compressors. Combustion 
products from the boiler, containing 
sulfur dioxide, are commingled with 
the unburned portion of the acid gas 
and pass to the first reactor, which 
contains a bauxite catalyst. 


The design inlet temperature of 
the reactor is 450° F. Reduction of 
sulfur dioxide and oxidation of hy- 
drogen sulfide occurs over the cata- 
lyst, releasing elemental sulfur. The 
heat of reaction raises the tempera- 
ture to approximately 740° F., and 
at reactor exit conditions the sulfur 
is in the vapor state. 


Sulfur Is Condensed 


The reactor effluent gases are cooled 
to about 300° F. in a condenser-sepa- 
rator which condenses the sulfur 
vapor and generates low pressure 
steam at approximately 35 psig. Re- 
action is not completely effected in 
one reactor. Therefore, the remaining 
unreacted gases are reheated above 
the sulfur dewpoint to a temperature 
of 450° F. in a gas-fired, line-heater 
and pass to a second and final reac- 
tor where the reaction proceeds sub- 
stantially to completion. The exit gas 
from the second reactor flows to a 
second condenser-separator where the 
sulfur vapor is condensed at about 
300° F. The non-condensed gas, 
which should contain less than 1% 
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hydrogen sulfide, is exhausted to the 
atmosphere. 


Condensed liquid sulfur flows from 
the conical bottoms of both conden- 
ser-separators to a surge tank, and 
is pumped to storage through a 
steam-jacketed line. 


A small auxiliary heater is pro- 
vided to burn any potential accum- 
mulation of carbonaceous materials 
from the catalyst beds. This unit 
also serves as a start-up heater. 


The important combustion reaction 
is: 
H,S + 3/20, = H,O + so, 
The reaction over the catalyst is: 
2H.S + SO, = 2H,O + 38 


The reactors are Lumnite-lined cyl- 
indrical vessels, about 16 ft. in dia- 
meter, with 6-ft. catalyst beds. Gas 
flow is downward through the 4 to 
8-mesh bauxite catalyst, with a design 
space velocity of roughly 250 SCF/CF 
catalyst/hr. The catalyst bed is sup- 
ported by a stainless steel grating 
and wire mesh. To minimize corro- 
sion, an alloy of 18-8 stainless steel 
is used in the effluent piping from 
the reactors, and for lining the inlet 
channels of the condenser-separators. 


Several methods were considered 
for the handling and storage of sul- 
fur at Elk Basin. One of these was 
the use of a belt conveyor for at- 
mospheric cooling and solidification, 
the sulfur being broken off in flakes 
at the end of the belt. The efficiency 
of such a technique is attractive for 
long-time operation, but the possibil- 
ity of a market for liquid sulfur in 
the near future has resulted in se- 
lection of the simplest and least ex- 
pensive method for initial operations, 
according to the Stanolind engineers. 


Molten sulfur from the extraction 
unit is delivered .through a steam- 
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jacketed line to sulfur storage area, 
There, the sulfur is discharge: into 
a temporary sheet-metal vat, vhere 
it solidifies by atmospheric cvoling. 
The sheet-metal walls. are raised as 
the sulfur hardens. When desired, 
the sheet metal is removed and the 
solid cake of sulfur is blasted, !oadeq 
into trucks, and hauled to a railroad 
siding at Powell, where conveyors 
are provided for intermittent loading 
into boxcars. 

To date, the Elk Basin installation 
is believed to be the first known in- 
stance of a “sulfur-from-petroleum- 
hydrocarbons” plant being employed 
for recovery of the material from 
casinghead gas right out in the sour 
crude fields. 


The efforts of the Pacific Coast 
petroleum industry to reduce “smog” 
in the Los Angeles area have resulted 
in a sulfur plant being constructed 
now for Hancock Chemical Co. at 
Los Angeles.(1) This company will 
use as a raw material the hydrogen 
sulfide or the hydrogen sulfide-rich 
amine solutions from the extraction 
units in the various oil refineries ad- 
jacent to the sulfur plant. 

The plant, utilizing a modification 
of the Claus process also, is being 
built at a cost of about $1 million. 


Two major refiners in the Los An- 
geles area have extracted hydrogen 
sulfide from cracker fuel gas for 
a number of years. In these cases the 
acid gas extract is piped to adjacent 
chemical plants for conversion to sul- 
furic acid. 


New Plant on East Coast 


More recently, The Texas Co. an- 
nounced that hydrogen-sulfide-con- 
taining waste gases from its Eagle 
Point refinery at Westville, N. J., 
will be used in a new 40 ton/day 
sulfur recovery plant to be _ built 
there. (2) 

The Elk Basin pressure mainte- 
nance plant is owned by 29 working 
interests who unitized the Embar- 
Tensleep reservoir and all lower po- 
tential horizons with the approval 
of the Secretary of the Interior in 
May, 1946. Stanolind Oil and Gas 
Co. is the operator. Construction of 
the plant was begun in September, 
1947, and initial operations began in 
March, 1949. Stone and Webster En- 
gineering Corp. was contractor for 
the job. 

Handling 12 million SCFD of cas- 
inghead gas, the plant will produce 
propane, butane, natural gasoline, 
and sales gas in addition to the sul- 
fur product. It also will manufac- 
ture 14 million SCFD boiler flue gas 
suitable for injection into the reser- 
voir for pressure maintenance. 
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PLAN? SAFETY 
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The Use of Foam Fire Protection 
For Solvent Process Buildings 


Hercules Powder Co., Wilmington, Del. 


By C. L. JONES, Safety Engineer 


A permanent installation of so-called “protein base” foam, fire-extin- 


guishing equipment was made by one chemical company as means of 


protecting processing equipment involving benzene, gasoline cnd furfural 
at operating conditions of about 100 psi. and 285° F. Selection of the foam 
apparatus was made after exhaustive tests of several extinguishing mediums, 
including water fog at 700 psi., chemical dry powder, water, carbon tetra- 
chloride, inert gas, and a number of types of foam. 


The raw materials—pine stump wood—and the finished products— 
resins, turpentine, and the like—differ considerably from those met with 


in a modern petroleum processing plant. 


However, the actual fire hazards 
involved and the kind of processing equipment employed are similar in most 


respects to many found in an oil refinery. 


OW-BOILING point solvents rep- 

resent the chief fire hazard en- 
countered during processing at the 
Brunswick, Ga., Naval Stores Plant 
of Hercules Powder Co. This plant 
processes pine stump wood and pro- 
duces, by extraction of the milled 
wood, various pine products such as 
rosin, resins, pine oil, turpentine, etc. 
These products are further refined 
by solvents and used as raw ma- 
terials for other chemicals. 

The extraction process is carried 
out in pressure type extractors, con- 
structed of steel and conforming to 
the ASME Code for Unfired Pressure 
Vessels. They are located in a build- 
ing known as the Extractor House. 
The solvent is benzene, C,H,. The 
operating conditions for the vessels 
and other parts of the extraction sys- 
tem is of the order of 100 psi. at a 
temperature of about 285° F. 

After the various pine products 
have been extracted from the milled 
Wood, the hot crude, or drop solution, 
1S processed in another building 
known as the Refinery. There the 
benzene is stripped off and returned 
to storage tanks near the Extractor 
House for further use as an extrac- 
tion solvent. 

The crude pine products, following 
Separation from the benzene, are fur- 
ther processed in other buildings. One 
of these is the Pexite Plant, where 
various commercial grades of rosin, 
ranging up to “WW” are produced. 
The term “WW” refers to. a clear or 
pale grade of rosin. Grades range 
from about “B” on up through the 
alphahet—the higher in the alphabet, 

learer and paler the rosin. 
solvents used in the Pexite 
ing are gasoline and furfural. 
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The quantity of solvents in process 
in each of the three buildings (Ex- 
tractor House, Refinery and Pexite 
Plant) is large, the greatest amount 
being in the Extractor House. 


The fire protection in place prior 
to the installation of the fixed foam 
protection described in this article 
consisted of deluge sprinkler systems 
in the Extractor House, Refinery and 
Pexite Plant, sprinkler systems of 
various types in all other buildings 
of importance on the plant, yard hy- 
drants liberally placed, each being 
supplied with an adequate amount of 
214%” C.R.L. (Cotton rubber-lined) 
hose, several portable foam gener- 
ators with a liberal supply of foam 
powder, first-aid extinguishers of 
various sizes, such as 40-gal. foam 
engines, carbon dioxide, carbon tet- 
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rachloride, and dry powder chemical 
extinguishers of various sizes. Fur- 
thermore, the plant force had been 
trained in the use of all such facilities. 


The water supply for the sprinkler 
systems is from a 100,000-gal. ele- 
vated water tank, providing an aver- 
age static pressure of about 75 psi. at 
ground level. Fire pumps of several 
thousand gals. capacity per minute 
at about 100 pounds psi. supply the 
cast iron underground fire protection 
system, which feeds all of the vari- 
ous sprinkler systems throughout the 
plant, as well as the yard hydrants. 


The fire protection cited above may 
seem adequate, but the company 
management believed the protection 
might not be effective in the event 
of a large spill of benzene or other 
solvent followed by fire, because wa- 
ter in any form (including ‘“fog’’), 
while useful in combating solvent 
fires, is not a completely satisfactory 
extinguishing medium for such fires. 


A decision was made, therefore, to 
devise a system of protection which 
would be quickly effective on a fire 
involving benzene or other solvents 
which might occur in any one of the 
three main buildings; and that pro- 
tection to be adequate to combat 
a fire involving all three floors of the 
Extractor House, having a total area 
in excess of 35,000 sq. ft. 


A large amount of research work 
was carried out. Different fire fight- 
ing mediums were’ considered, and 
various size tests were made on fires 
involving burning areas up to about 
1,000 sq. ft. per fire and 700 to 800 
gals. of benzene. The fire extinguish- 
ing materials considered and tested 
were: 


High pressure water fog up to 
700 psi.; dry powder’ chemical; 
“wet” water; carbon tetrachloride; 
inert gas (CO,,); and fire foams of 
various kinds. ~ 

After completion of the various 
tests, which extended over a period 
of a year and a half, the observed 
results led to the conclusion that a 
protein base foam with an expansion 
of 9 to 10 was the best medium for 
combating and controlling benzene 
fires, and that such foam would also 
be effective on other solvent fires 
which might occur at the Brunswick 
plant. For example, in tests involving 
a surface area of 800 sq. ft. covered 
by 700 gals. of benzene, the fire was 
extinguished in less than three min- 
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Foam Fire Protection 





A total of 30,000 gallons of 
foam is laid down within 
three minutes on the floor 
of the Extractor House. Se- 
ries of pictures at right illus- 
trate the rate of foam build- 
up over a portion of the 
lower floor. Elapsed time 
of 4% minutes from left to 
right photographs indicates 
that foam blanketing is 
rapid and effective. Floor 
has been covered to a depth 
of six inches at the outer 
edge in the picture at far 
right 


utes, and the foam blanket was so 
effective that it was not permeated 
by any appreciable quantity of ben- 
zene vapors. This was proved by fail- 
ure to ignite when a large torch was 
passed over the top of the foam 
blanket. 


Tests were also carried out to de- 
termine the effectiveness of a foam 
blanket on a fire involving hot ben- 
zene. It was found in these tests that 
even with the benzene at near its 
boiling temperature when fired, the 
foam blanket was effective in ex- 
tinguishing the fire, 


Use Solution Instead of Powder 


A liquid foam solution instead of 
foam powder, or other foam produc- 
ing mediums, was selected because 
of ease of operating the foam produc- 
ing equipment and the simplicity of 
design. When using the liquid foam 
solution, one man, operating a few 
switches can quickly start up all of 
the equipment and arrange for the 
delivery of the foam solution to the 
desired points of use, where it is 
applied by fixed systems, 

The design of protection finally 
adopted included fixed water-foam 
solution distribution systems, some- 
what comparable to “sprinkler” in- 
stallations, in each of the three build- 
ings. In the case of the Extractor 
House, there is a total of six systems, 
each system being arranged to pro- 
tect half of each of the three floors. 
Nearby is a building which houses 
pumps handling benzene; this pump 
house is similarly protected. Also, 
a number of large tanks near the 
Extractor House, which normally 
contain benzene, are similarly pro- 
tected; that is, foam can be applied 
to the area around these tanks, 

In each of the two other buildings 
a single system is installed. The com- 
plete protection system, including the 
protein-base foam material, was sup- 
plied by National Foam Systems, Inc. 

It was reasoned that if fires should 
occur, those of greatest magnitude 
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and severity would probably be at 
the floor or ground levels; therefore, 
the protection should be applied ‘at 
these points rather than by spraying 
the foam through the air from noz- 
zles or other outlets located high 
above the area needing protection. 


The foam applicators as installed 
are placed so the discharge deflector 
plates are about 9 to 12 in. from the 
floor, or other surface protected. The 
piping distribution system which sup- 
plies the various foam makers is 
above head height with an air as- 
pirator near the top of each foam 
maker. 

The nozzles are so placed that in 
case of need all areas of all floors 
can be quickly covered with foam. 
The floor or ground of each pro- 
tected area can be covered with a 
foam blanket at least 6 in. deep 
within three minutes or less. 


The rate of foam application, about 
1.20 gals./sq. ft./min., is in excess 
of the minimum requirements set by 
the Underwriters’ Laboratories for 
the protection of tankage. 


To supply the water-foam solution, 
the following equipment has been 
installed: 

3—2200 GPM centrifugal water 

pumps, which deliver water at 
a pressure of 140 to 160 psi. 
(These and all other pumps in- 
stalled on this project conform 
with the Underwriters’ stand- 
ards for fire pumps.) 


Each of these pumps is driven by a 
200 hp electric motor. In addition, 
two of these pumps are fitted with 
auxiliary drives, these being gasoline 
engines. 

The water from all three pumps is 
delivered to a manifold, and from 
which individual underground steel 
pipe lines supply the fixed foam sys- 
tems in the various buildings, each 
such line being manually valved off 
at the manifold. 


To inject foam solution into the 
suction of the three 2200 gpm water 
pumps, two 400 gpm, 65 psi. cen- 








































trifugal pumps are installed. The ca- 
pacity of one of these two pumps is 
sufficient to supply the maximum 
quantity of foam solution required, 
and both are arranged to discharge 
foam solution into the suction line 
supplying water to the three 2200 
gpm. pumps. 

One of these solution pumps is 
driven by an electric motor, the 
other by a gasoline engine. 

The desired water-foam solution 
is about 6%, although it has been 
found by test that the foam made 
from a solution which varies some- 
what from this concentration is prac- 
tical and effective. 


Control Foam Proportioning 


The proportioning of the foam so- 
lution is controlled by means of ori- 
fice plates which pass the required 
quantity of foam solution into the 
water suction line. For example: sup- 
pose one of the fixed systems calls 
for 600 gals. of water-foam solution. 
The foam-solution pump will deliver, 
through an orifice in the solution pipe 
line, 36 gpm of foam solution into 
the pump suction line, while 564 
gals. of water per minute is dis- 
charged by the 2200 gpm. pump. 

The 2200 gpm. water-solution pump 
will discharge the 600 gals. of water- 
foam solution to the system calling 
for that amount, because the re- 
quirements of the particular system 
will call for approximately that quan- 
tity of foam solution. The excess over 
the 600 gpm. demand is recircu- 
lated into the suction side of the 
water-solution pump by means of 4 
relief valve. 

The 600 gpm. of water-foam solu- 
tion is delivered to the particular 
system needing foam. Near the top 
of each foam maker there is an ail 
aspirator, which automatically mixes 
air with the solution, which is then 
delivered onto the burning surface. 

To apply foam to any or all sec 
tions of the Extractor House, the op- 
erator manually starts up one or all 
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Foam Fire Protection 





at 


of the 2200 gpm. water pumps, and 
also one of the 400 gpm. foam solu- 
tion pumps, The water-solution valve 
supplying a particular fixed foam 
system and the corresponding foam 
solution valve are then opened (all 
of which are permanently labeled) ; 
then the foam is automatically dis- 
charged from all of the marine noz- 
zles or other applicator devices in 
that particular system. 


A sufficient quantity of foam solu- 
tion is provided to supply the maxi- 
mum load for a considerable period 
of time. This foam solution is stored 
in a 10,000 gal. above-ground, steel 
tank, normally closed to the atmos- 
phere. Both of the foam _ solution 
pumps have a flooded suction, and 
solution is always up to the pump 
suction. This tank is insulated to 
protect the contents from extremes 
of temperature. 

The record indicates that the sta- 
bility of the selected foam - solution 
is exceptionally good; that is, there 
are records of such foam solution 
remaining sweet for many years, even 
under adverse storage conditions in- 
cluding rather high atmospheric tem- 
peratures in various parts of the 
world. The term “sweet” means there 
is no evidence of decomposition. 


Water Supply of 400,000 Gals. 


The quantity of water immediately 
available for supplying the 2200 gpm. 
pumps is approximately 400,000 gals. 
This water is stored in an above- 
ground steel tank located near the 
building housing the various pumps. 
The water flow (from wells) into 
this tank is of the order of 15,000 
to 18,000 gpm. Furthermore, this 
tank is so placed that there is at all 
times a positive head of several feet 
on the suction of each of the 2200 
8pm. water-solution pumps. 


To augment the supply of water for 
the yard hydrants throughout the 


entire plant, and for all installed 
ee r Systems, a cross-connection 
as bi 


‘n made from the discharge 
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header of the three 2200 gpm. pumps 
to the underground fire system. Thus 
in case of need, a large added volume 
can be pumped into the underground 
fire protection system, providing a 
total pumping capacity of about 10,- 
000 gpm., available for fire fighting 
purposes, 

As the cast iron underground sys- 
tem is designed for a pressure of 
100 psi., it has been necessary to 
limit the pressure of the water dis- 
charged into this system by the three 
2200 gpm. pumps to that figure by 
automatic means. 


First-aid Foam Also 


In addition to the fixed protection, 
first-aid foam hose streams have been 
provided in the various buildings for 
combating small fires if any such 
should occur. There are 12 first-aid 
stations in the Extractor House, 4 
in the Refinery, 4 in the Pexite Plant, 
and 4 in the yard area between the 
Extractor House and the Refinery. 

This first-aid part of the foam 
protection is arranged as follows: 
Water and foam solution, always un- 
der pressure, is up to the respective 
quick opening valves at each first- 
aid station, so all that is necessary 
is for an operator to open these 
valves, and both water and foam 
solution are admitted in proper pro- 
portions to the first-aid hose, each 
of these hoses being fitted with a 
foam making nozzle. 

A total of 100 ft. of 1%-in. hose, 
mounted on reels, has been installed 
at each first-aid station, and is per- 
manently connected. The capacity of 
each such hose is 600 gpm. of foam. 

To maintain pressure on the first- 
aid system, a small water pump is 
arranged to operate automatically. 
If the water demand from the first- 
aid stations should exceed the ca- 
pacity of this pump, one of the 2200 
gal. pumps is also arranged to op- 
erate automatically, starting up after 
a predetermined drop in pressure. 

A similar method applies pressure 
to the foam solution; except, in this 





case, the automatically op- 
erated small foam solution 
pump is sufficient to sup- 
ply the maximum number 
of first-aid foam hose sta- 
tions which might be put 
into use. 

In order to build up the 
required depth of foam 
blanket. on the various 
floors, concrete curbs at 
least 6 in. high have been 
installed around the build- 
ing perimeter on all floors. 
Similar curbs have been in- 
stalled around all floor 
openings, so that each floor 
level or other surface pro- 
tected is in effect a pan at 
least 6 in. deep. Thus, if a 
liquid spill should occur, it 
is retained within that pan, 
and when foam is applied, 
it builds up on top of that liquid 
surface. These curbs have also been 
placed around the protected tankage 
areas near the buildings. 


All three foam protected buildings 
are also protected by sprinkler sys- 
tems, and in case of fire, water could 
be. discharging from many sprinkler 
heads. It was at first thought that 
this sprinkler water discharging onto 
the foam blanket would quickly dam- 
age it, and scme consideration was 
given to the idea of shutting off 
the sprinkler systems. But, before 
reaching that decision, tests were 
made to determine if the foam blank- 
et would be quickly damaged by 
sprinkler discharge. 


It was found that the foam blanket 
was not seriously damaged by water 
flow from sprinkler heads for several 
minutes. Therefore, it was decided 
to leave the sprinkler systems ‘on” 
in all three buildings. The water 
discharge from the sprinkler heads 
serves to cool structural members 
and equipment, providing effective 
aid in combating the fire but with- 
out serious damage to the foam 
blanket on the floor. 
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HE QUALITY AND diversity of 

chemicals made from petroleum 
is due to be greatly increased when 
the first natural gas synthesis plant 
goes into operation some time next 
year. Some chemicals, at present 
commercially unavailable, will then 
be obtainable in sizable quantities. 
These, and other interesting facts, 
were discussed during the regional 


meeting of American Institute of 
Chemical Engineers in Tulsa May 
9-11. 


Data on the by-product chemicals 
from gas synthesis plants were pre- 
sented by technologists of Stanolind 
Oil & Gas Co., which firm now is 
building a chemical purification plant 
at Brownsville, Texas, to separate 
and purify the water-soluble chemi- 
cals produced as by-products during 
operation of the adjacent Carthage 
Hydrocol, Inc., plant now under con- 
struction there. This plant will manu- 
facture some 10,000 b/d of synthetic 
liquid hydrocarbons from natural gas, 
including gasoline and fuel oils, by a 
modification of the famous Fischer- 
Tropsch synthesis. The anticipated 
volume of water-soluble chemicals 
produced by the Stanolind plant ex- 
ceeds 200,000,000 lbs. annually. 


Processes Are Outlined 


In a paper entitled “Chemicals 
From Hydrocarbon Synthesis,” by 
T. Q. Eliot, S. C. Goddin, Jr., and 
B. S. Pace, all of Stanolind, a brief 
outline was presented of the process- 
es which have been developed to sep- 
arate and purify the water-soluble 
chemicals resulting from the natural 
gas synthesis operation and in the 
analysis of the many product 
streams. It also described the many 
difficulties encountered in securing 


_ cals, 


Broad List of Chemicals Is By-Product 
Of Fischer-Tropsch Gas Synthesis 


A Staff Report by 
The Editors of 
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pure chemicals from the extremely 
complex hydrocarbon mixture result- 
ing from the synthesis. 

Numerous authorities in the past 
have pointed out that a single ‘‘Hy- 
drocarbon Synthesis Process’ plant, 
producing 10,000 b/d of synthetic hy- 
drocarbons, would also manufacture 
a long list of by-product chemicals, 
and asserted that volumes of certain 
chemicals would equal or exceed for- 
mer total U. S. production. The Stan- 
olind technologists concur, but point 
out that while the output of a 10,000 
b/d plant is only 0.2% of the present 
U. S. crude oil production rate, vol- 
umes of chemicals produced range 


from less than 1% to 189% of U. S.. 


production. Their comparison, using 
latest available data and hitherto un- 
published estimates, is given in Table 
a 

This indicates that, with the ex- 
ception of propyl and amyl alcohois 
and organic acids with more than 
three carbon atoms, no _ individual 
synthetic chemical produced by one 
such plant will exceed 10% of previ- 
ous U. S. output. The expected yields 
of n-propanol, propionic and butyric 
acids will, however, constitute signi- 
ficant additions to U. S. production. 
Table 2 shows the anticipated produc- 
tion in pounds per year of synthetic 
chemicals for every 1000 lbs. of syn- 
thetic hydrocarbons produced. It is 
interesting to note that certain of the 
minor-volume water-soluble chemi- 
such as methyl-propyl-ketone 
and methyl-butyl-ketone, are not now 
commercially available. In this con- 
nection also, the Stanolind plant will 





TABLE 1—Water-Soluble Chemical Yields from One 10,000 b/d 
Hydrocarbon Synthesis Plant, Compared with U.S. Production 


Ratio HCS 
Product Year U.S. HCS to U.S. yield 
Thousands of Lbs. % 

Methanol 1948 1,052,000 600 <i 
Ethanol 1948 1,100,000 80,300 7.3 
n-Propanol 1945 10,000 18,900 189 
i-Propanol ‘ 1947 707,000 1,640 <1 
Total butanols 1947 256,100 8,710 3.4 
Total pentanols .. 1947 17,700 2,130 12.0 
Acetaldehyde niete hake ak 1947 424,650 13,100 3.1 
Propionaldehyde plus 

butyraldehyde .......... 1948 100,000) 9,450 9.5 
Acetone PET Teer Te 1948 490,000 16,300 3.3 
Methyl-ethyl-ketone 1945 70,000™ 4,710 6.7 
cS aaa 1948 443,000 39,300 8.9 
Propionic plus n-butyric acid 1948 20,000 16,850 84 
NOTES: © All figures are gross (from U. S. Tariff Commission reports) 


™ Includes natural methanol production 


® Data from U. 8S. Bureau of Internal Revenue 


™ Estimated 








not purify the oil-soluble chemicals 
pending further process development. 

The typical yields in Table 2 are 
predicted from pilot plant data and 
are restricted to syntheses over flu- 
idized iron (mill scale) catalyst at 
550 to 650° F. and 400 psig. These 
oxygenated chemicals are distributed 
among the three product streams of 
the reactor—water, oil and gas. Oil 
and gas are scrubbed with water, 
producing a stream containing a ma- 
jority of 1.to 5 carbon atom chemi- 
cals and an oil stream containing 
the higher molecular weight chemi- 
cals. 





















Separations Are Difficult 





The water-solubles stream amounts 
to about 100,000 gal. per 1000 bbls. of 
oil and contains between 5 and 10 
wt.-% chemicals, Simple fractiona- 
tion produces a rich concentration of 
non-acidic chemicals and a dilute bot- 
toms containing acids. Unfortunately, 
further distillation yields cuts which 
are principally azeotropic mixtures. 
Separations constitute a formidable 
problem, complicated by the tendency 
of certain components to oxidize, po- 
lymerize, or react with other constit- 
uents. The most difficult to process 
successfully are the aldehydes, which 
undergo all three reactions and re- 
quire special precautions to prevent 
air oxidation in processing and stor- 
age to minimize corrosion problems 
and maintain product purity, the 
Stanolind authorities point out. 

One of the major research prob- 
lems, this paper states, has been that 
of developing techniques for analyz- 
ing the numerous chemical streams. 
This has been complicated because of 
the complexity of the mixtures, ex- 
treme ranges of concentrations in- 
volved and the high accuracies re 
quired, especially in detecting trace 
impurities. Stanolind’s principal re- 
search emphasis has been on the re- 
fining of water-soluble chemicals in 
the past three years, preliminary to 
the design and construction of the 
commercial plant at Brownsville. 

Corrosion-resistant materials are 
required in many parts of the equip- 
ment. Processing of hot organic acid 
streams preferably is carried out in 
stainless steel vessels. Hot processing 
of the non-acid chemicals normally 
is carried out in copper and copper 
alloy equipment to maintain satis 
factory product purity and color. 

According to these authorities, 
problems in refining oil soluble chem- 
icals are of the same general nature 
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as with water-solubles, but are in- 
tensifie’ by the nature of the crude 
mixture Whereas with water-solubles 
a rich chemical concentrate can be 
obtained by simple distillation, no 
such clean-cut separation is possible 
with oil-solubles. For example, when 
the boiling points of normal aliphatic 
acids, alcohols, aldehydes, ketones 
and paraffins are plotted vs. tem- 
perature, it will be noted that at any 
given temperature constituents of all 
species are found in close-boiling 
proximity. When it is considered that, 
in addition to the chemical and hydro- 
carbon types involved there also ex- 
ist numerous isomers and azeotropes 
of chemicals with hydrocarbons, the 
separation of oil-solubles by simple 
distillation seems impossible. 


Commercial Process Not Final 


Numerous methods were proposed 
by the Germans to separate this mix- 
ture, employing caustic neutraliza- 
tion, esterifications and polymeriza- 
tions plus azeotropic distillations and 
extractions, but only partial successes 
were achieved and complete separa- 
tions were not made by any one pro- 
cess, Stanolind has been investigating 
the various possibilities for some 
time and improvements have been 
made over German technology, but 
the work has not progressed to the 
point where a commercial process 
has been developed in final form. 

The Stanolind work has been great- 
ly handicapped by the lack of fun- 
damental data for many of the hy- 
drocarbons and mixtures in both the 
water-soluble and oil soluble ranges, 
The present process for separating 
water-solubles relies heavily on azeo- 
tropic and extractive distillations and 
solvent extractions. Laboratory and 
pilot plant experimentation has been 
used to establish many of the pos- 
sible separations in the lack of fun- 
damental data for computations. 


Natural Gas Oxychemicals 


Another paper on oxygenated syn- 
thetic chemicals manufactured from 
natural gas was presented by M. F. 
Wirges and J. W. Palm, Cities Serv- 
sce Oil Co., Tallant, Okla., entitled 
Production of Chemicals by Oxida- 
tion of Natural Gas Hydrocarbons.” 
This is a general description of the 
Process by which synthetic chemicals 
Mm significant quantities were first 
made from natural gas in this coun- 
try. The process consists of two ma- 
jor divisions, synthesis and purifica- 
tion; the latter is not discussed in 
this paper. 

Synthesis involves compressing the 
reaction gases, preheating them to 
the desired temperature, the reaction 
itself, . ling and condensing reactor 
effluen: separating product gas from 
unreacted gases, and treating prod- 
uct gas. The makeup gas may con- 
a iny natural gas hydrocarbon 
a, ,;-C, range, or mixtures; the 

lve value of makeup gas deter- 
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TABLE 2—Typical Chemical Yields per 
Daily 1000 bbls. of Hydrocarbon 
Production 


Water-Soluble Chemicals 


Alcohols: 
SIE 5 aeelb\.« o Ward wha eRe eS ere 
MI, Shiohara to ple a:d asd sae a eace oe 
i-Propanol 
n-Propanol 
Butanols ia tedieac tacks bila ales aia gat a 
Pane 2 OD oisé cwseceenes 


Lbs./year 
60,000 
8.030,000 
164,000 
. 1,890,000 
871,000 
270,000 
0 Pe eer ee reer eres 
Aldehydes: 
ES Ee er ee 
Propionaldehyde cihtan ee awe 
OU odes waae adoas sau ee 


1,310,000 
488,000 
457,000 

Total . 2,255,000 

Ketones: 

PT eee eee Tee 
Methyl-ethyl-ketone .............. 471,000 
Methyl-propyl-ketone 194,000 
Methyl-butyl-ketone 53,000 


Total . 2.348,000 
Acids: 
ES aan pheekeh het 6h dbeked rRES-e 
ED ain ln ee hod wake eae ee ae 
EE os a cae nk abs tee woe es 
Valeric & higher 


3,930,000 
1,030,000 
733,000 
168,000 


Total ~o--- 95,861,000 
Total water-solubles: 21,749,000 
O' Soluble Chemicals: 
Alcohols 
Aldehydes & ketones ............... 


2.710,000 
2.780.000 
2,740,000 


EE Ke 





mines the amount to be used. With 
higher molecular weight gases high 
conversions are necessary, utilizing 
principles of recycling and recover- 
ing any unreacted material from the 
product gas. With a methane-rich 
makeup gas, having low unit cost, 
complete conversions are not eco- 
nomically necessary and the tail gas 
may be utilized as fuel. 

Either oxygen or oxygen-contain- 
ing gases may be used as the oxidiz- 
ing medium for making the synthetic 
chemicals, it -was said. Until recently, 
oxygen has not been used because of 
its high cost. When air is used, for 
instance, it is necessary to provide 
a recycle system, or else remove 
chemicals and raw hydrocarbon gas 
from the tail gas stream. With pure 
oxygen, but little product gas must 
be vented because inert gases ac- 
cumulate slowly. 

The recycle, raw gas and air (or 
oxygen) may be preheated separately 
or in admixture. One or more of the 
separate streams may be sufficiently 
hot so that, upon mixing, the cor- 
rect preheat is obtained, Almost any 
conventional method may be used to 
obtain preheat by exchange against 
product gas. Final product gas cool- 
ing may be by water-quench, which 
has the advantage of rapid cooling 
but wastes the sensible heat of the 
product gas so that preheating the 
reaction mixture by some _ other 
means must be provided. 

The key to the oxidation process 
is in the reaction step. The most im- 
portant considerations are short re- 
action time and provisions for dis- 
sipating the exothermic heat of re- 
action. Yields are controlled by sev- 
eral variables, the most important be- 


ing pressure, temperature, makeup 
gas composition, recycle gas, cata- 
lysts and reaction time. 

No special materials are required 
in reactor construction. Provision for 
control of process variables must be 
incorporated, however. After the re- 
action gases are cooled, the liquid 
product or quench solution is sepa- 
rated from the gas stream for chemi- 
cals recovery. The product is an 
aqueous solution containing substan- 
tial amounts of methanol, formalde- 
hyde, acetaldehyde and acetone, with 
smaller amounts of acids and higher 
alcohols, aldehydes and ketones. 

A portion of the product gas may 
be recycled to the reaction, the bal- 
ance being withdrawn at a rate suf- 
ficient to maintain reactor pressure 
at the desired value. Unconverted hy- 
drocarbons may be removed from the 
product gas by any of such conven- 
tional methods as absorption, chilling 
or adsorption and returned to the re- 
action via the makeup gas. 


Process Variables 


Yields, and quality up to a certain 
point, increase proportionately with 
increased pressure. Pressures above 
400-F00 psi. are more favorable to 
alcohols than aldehydes. For ex- 
ample, using a methane-rich makeup 
gas both at atmospheric pressure and 
250 psi. the higher pressure will 
produce a 102% increase in formalde- 
hyde yield, carbon converted to CO, 
will increase 56% and carbon con- 
verted to formaldehyde will increase 
96%. 

Preheat temperature is limited by 
the minimum at which the reaction 
will initiate or continue. Higher pres- 
sures and richer feed gases often will 
be accompanied by decreased preheat 
temperature. With a given preheat 
temperature, an increase in reaction 
temperature increases quantity of 
product but decreases concentration 
of chemicals in the product. The re- 
action may occur at temperatures of 
800 to 1000° F; the preferred temper- 
ature, however, normally is in the 
range 840-890° F and varies inversely 
with makeup gas Btu., pressure and 
contact time. 


Effects of Make-up Gas 


A makeup gas containing larger 
amounts of higher molecular weight 
hydrocarbons will result in a higher 
chemical yield. However, the richer 
gases are the more valuable; hence 
with such gases containing consider- 
able amounts of propane and higher, 
it usually is desirable to operate a 
hydrocarbon recovery system on the 
tail gas. 

Makeup gas composition also af- 
fects the relative amounts of the 
various chemicals. The chemicals pro- 
duced in largest amount with each 
of the lower molecular weight hydro- 
carbons are: methane—methanol; 
ethane—formaldehyde; propane and 
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Product 


Light hydroformate 
n-Heptane distillate 
Toluene distillate 
Toluene concentrate .......... 
Xylene distillate 


TABLE 3—Product Streams from Stabilized Hydroformate 


Tt GENO 6 ec cn ede weneweuese eae cee 
ES eters rae bed emare se ben teme eas 





Aromatic 
Boiling Range, °F. Content, % 
Pentane to 200° F 2-3 
200-210 5-10 
210-222 45-50 
222-235 60-65 
235-300 55-65 
300-450 98-99 
450° F & heavier 99 





n-butane—acetaldehyde; 
tane—acetone. 

The effect of recycle in this op- 
eration may be illustrated by com- 
paring formaldehyde yield with per 
cent makeup, where per cent makeup 
is defined as makeup rate times 100 
divided by makeup rate plus recycle 
rate. When per cent makeup is de- 
creased from 100% to 20%, yield 
per unit of makeup increases slowly. 
As makeup is further decreased to- 
ward zero the yield increases sharply. 
In this particular case the optimum 
recycle ratio might be in the range 
of 5% and 20% makeup, since in 
this range an appreciable yield per 
hour is obtained with a relatively 
small amount of makeup consump- 
tion. The exact value, however, de- 
pends on cost of makeup gas, value 
of the crude chemical products and 
plant capital costs. 


and isobu- 


Catalysts Used 

Satisfactory yields may be ob- 
tained without catalysts. Among cat- 
alysts favoring the reaction are de- 
hydration, dehydrogenation or oxi- 
dation catalysts; including platinum, 
chromium, manganese, copper, nickel, 
aluminum oxide and aluminum phos- 
phate. Oxides of metals capable of 
forming higher and lower oxides, 
such as copper, manganese, iron, 
nickel, vanadium, chromium, and mo- 
lybdenum, also have been used suc- 
cessfully. Careful selection is nec- 
essary in order to avoid carrying the 
reaction to completion—forming CO, 
and water. ~ 

Reaction time varies with conditions 
employed, being affected by tempera- 
ture, pressure and catalyst. Time usu- 
ally is in the range of 0.25 to 2 sec- 
onds. Too short a time gives incom- 
plete conversion and excessively long 
times cause decomposition of alcohol 
and aldehyde products. 


Aromatics by Hydroforming 

Operation of what is still believed 
to be the largest commercial hydro- 
forming unit in the world to produce 
high quality gasoline blending stocks, 
solvents and chemical intermediates, 
and the war-time operation of this 
unit to manufacture nitration grade 
toluene, aromatic solvents and avia- 
tion gasoline blending stocks was de- 
scribed by C. H. Marshall, Humble 
Oil & Refining Co., Houston, under 
the title “Production of Aromatics.” 
The process is stated to offer a num- 
ber of advantages over the older 
thermal reforming process for up- 
grading quality of low-octane num- 
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ber virgin naphthas, The chemical in- 
termediates referred to above include 
98-99% pure toluene, mixed xylenes 
of 98-99% aromaticity, a 95% pure 
C, fraction and a 90% Cio aromatic 
fraction. 

Although the production of high 
purity toluene and xylenes for sol- 
vents requires the use of some kind 
of precise extraction process, any re- 
finer having a combination of hydro- 
forming and distillation equipment 
may utilize them to recover from the 
hydroformate components suitable for 
high quality motor or aviation gaso- 
line, this authority states. It is pos- 
sible to segregate a toluene concen- 
trate normally containing 60-65% 
toluene, an excellent blend stock for 
aviation gasoline. The 200° F. end 
point light hydroformate also contains 
appreciable isohexane and_ isohep- 
tane fractions which may be recov- 
ered for use as avgas blending stocks. 

In addition to effecting greater oc- 
tane quality improvement for a 
given gasoline yield than _ ther- 
mal processes, hydroforming 
produces a _ very stable, _ low- 
sulfur gasoline, usually doctor 
sweet. Little or no finishing treat- 
ment is necessary. Stability both to 
color degradation and gum forma- 
tion is achieved because of the neg- 
ligible concentrations of olefins and 
particularly diolefins in the hydro- 
formate, Flexibility exists in adjust- 
ing octane quality to the desired 
level over a considerable range while 
obtaining optimum balance between 
yield and octane improvement. 


Feedstocks 


Feed stocks having the highest 
percentage of suitable naphthenic com- 
pounds produce hydroformates with 
the highest octane number. In gen- 
eral Gulf Coast naphthas have a con- 
siderably higher naphthenic content 
than Mid-continent stocks, and still 
more than East and West Texas 
stocks. The fraction boiling from 250° 
to 400° F. is the most desirable feed 
where hydroformer capacity is lim- 
ited by factors other than feed stock 
availability. A 350-end point feed is 
used where premium gasoline only 
is being made which has a sharply 
limited backend volatility. The frac- 
tion boiling from 200° to 250° F, 
containing methylcyclohexane, offers 
a good but lesser opportunity for oc- 
tane improvement, A heavy naphtha, 
400-450° F., may be included if ca- 
pacity is available because it may be 
severely reformed to material boil- 
ing below 400° F. end point. 
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Postwar operation of the bis plant 
which Humble bought from the goy. 
ernment, involves the proces:ing oj 
400° F. end point crude naphtha; 
This stock is charged to the crud 
naphtha unit, consisting of thre 
towers, wherein a butane-to-200° PF 
light blend naphtha is produced from 
the first 50-plate superfractionator anj 
subsequently stabilized in a 30-tray 
tower for complete butane removal, 
This stock is further processed tp 
recover i-pentane, i-hexane and jj. 
heptane fractions for avgas blending 
agents. 

The 200-400° F. bottoms from the 
first tower are cut to end point to pro- 
duce overhead the desired hydroform- 
er feed. The type of naphtha charged 
determines boiling range of hydro- 
former feed. Normally a 200-300° F. 
fraction is segregated to produce 
toluene, xylenes and a C, aromatic 
fraction, but when highly coastal- 
type naphthas are processed the end 
point is 345°-350° F. to include C,, 
naphthenes to produce a C,, aromatic 
fraction. 


































Non-Aromatics Excluded 


In producing C, and C,, aromatics, 
inclusion of naphthenes resulting in 
aromatics boiling in the desired dis- 
tillation range is imperative to pro- 
duce specified aromatic purities. 
Choice of the feed cut point also 
must be made to exclude essentially 
all non-aromatic material boiling in 
the range of the desired product 
which will dilute purities below the 
specified minimum. For _ example, 
maintaining hydroformer feed end 
point at 295° F. for C, aromatics 
permits inclusions of principally tri- 
methylcyclohexanes which, after hy- 
droforming, will yield aromatics boil- 
ing in the desired range of 300°-350° 
F. Processing a higher end point feed, 
including such C, naphthenes as 
methylethylcyclohexanes and _ propyl 
cyclohexane (boiling range 305°-315° 
F.), will dilute the aromatic distillate 
below specified aromatic purity. Re- 
covery of solvent products from sta- 
bilized hydroformate for subsequent 
finishing is done on a series of dis- 
tillation towers known as the Inter- 
mediate Rerun Unit. Major products 
from this unit are given in Table 3. 































Finishing Steps 

The finishing steps applied to ob- 
tain toluene and xylenes from the dis- 
tillates containing them follow much 
the same pattern as was used in 
wartime operation; sulfur dioxide ex- 
traction followed by acid treating 
and re-running to obtain a heart-cut 
color-stable product. Processing 
the higher molecular weight C, aro 
matic distillate involves only treat 
ment with 98% sulfuric acid and re 
distillation to insure good color sta 
bility of the finished product. Produc- 
tion of the finished C,, aromatic 
fraction is the same as for the ©, 
aromatic. 
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Process Cost Studies Are Presented 
In Papers on Refining Economics 


A Staff Report by 
the Editors of 
PETROLEUM PROCESSING 


OST-CONSCIOUS petroleum processing technolo- 

gists gathered in Tulsa May 8-12 for a south- 
western and predominantly oil-industry meeting of 
the American Institute of Chemical Engineers. They 
centered much of their attention on papers and dis- 
cussions concerned with the economics of several 
refinery processes in current use. 

Among processes covered in two sessions devoted 
to chemical engineering economics were: 

1. Alkylation and polymerization as_ profitable 
means for producing from C, and C, olefins, motor 
fuels of today’s requirements in octane level. 

2. Thermal reforming as an economic road to the 
desired octanes under present price structures. 

3. Favorable use of Hypersorption for obtaining 
high propane recovery in a natural gasoline plant 
operating in the intermediate pressure range. 

Although no overall “magic” formula can be had 
by which an individual refiner can determine the ad- 
vantages or disadvantages of one process over an- 
other, a common approach to such problems was seen 
in each of the technical papers dealing with process 
economics. 

That common approach—or common denominator— 


is the application of the dollar sign to such usual 
“at-the-refinery” data as raw materials costs, prod- 
ucts prices, operating and maintenance manpower, re- 
pair parts and inventories, optimum processing rates 
and yields, utility requirements, original investment, 
amortization, and reasonable “pay-out.” 

In the larger sense, the refiner must of course 
also consider other factors outside the immediate 
sphere of any particular process. As emphasized by 
a number of chemical engineers at the Tulsa meet-- 
ing, these factors would certainly include present and 
future market conditions for the product, demand 
trends for other products perhaps from the same 
cut in the barrel of crude oil, the labor union situa- 
tion, plant layout, storage facilities, handling and 
shipping procedures, and safety and fire protection 
requirements. 

In addition to the sessions on economics, the AIChE 
meeting total of 27 technical papers covered such 
topics as chemicals from petroleum, primary energy, 
and oil and gas production. A PETROLEUM PROC- 
ESSING staff report of the session on “Chemicals from 
Petroleum” appears in this issue on page 676. Re- 
view of four papers on economics follow. 





Alkylation and Polymerization 


that there is a definite advantage of 
alkylation over polymerization, and 
vice versa, depending on conditions 
in each refinery; for: example: 


“Economics of Alkylation and 
Polymerization” by R. E. Suther- 
land and J. L. Doegey, Universal 
Oil Products Co., Chicago, IIl. 


EFINERS TODAY are vitally in- 

terested in profitable means for 
obtaining higher octane numbers. 
For this reason, the authors point 
out, there is a valid reason for re- 
viewing the economics of two proc- 
esses for producing high grade gaso- 
ine, one of which was so highly 
Successful in making wartime avia- 
tion gasoline. 

A series of cost studies based upon 
extensive pilot plant studies of al- 
kylation and polymerization led to 
the following conclusions: 

1. Production of motor fuel from 
C; and C, olefins by either alkylation 
or polymerization is a profitable op- 
eration. This fact tends to increase 
the cost of these olefins as raw ma- 
terials for other uses. 
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2. Supplies of normal and iso-bu- 
tane must be plentiful at some mar- 
gin below the gasoline level if alky- 
lation is to be profitable. 

3. At olefin capacities above ap- 
proximately 500 b/sd, and with cas- 
inghead available at a reasonable 
price level, alkylation becomes more 
profitable than polymerization. 

4. At low olefin charge rates, al- 
kylation may be more profitable than 
polymerization, as is shown in the 
illustrative cases in the paper. But 
the factors of relatively high operat- 
ing and plant costs must be con- 
sidered since, in general, regardless 
of the higher profits possible, high 
fixed charges are not desirable. 

5. In order to be competitive with 
HF. alkylation, sulfuric acid alkyla- 
tion requires that the cost of the 
acid be charged against more than 
one process in the refinery because 
of the high acid consumption rate. 

It was found in the cost studies 


1. Quantity and type of olefins. 

2. Availability and cost of light 
hydrocarbons for vapor pressure 
requirements. 

3. Availability of iso-butane. 

4. Quality of product demanded in 

each particular market. 

As for the two types of alkylation 
units, it was said that the quality 
and yield of product from butylenes 
are about equal. The HF method is 
cheaper on the basis of initial cost. 
It operates at normal cooling water 
temperatures, whereas sulfuric acid 
alkylation requires extra refrigera- 
tion equipment to remove the heat 
of reaction at 35-40° F. 

Acid regeneration for the HF meth- 
od is simple, inexpensive, and an in- 
tegral part of the processing unit. 
For sulfuric acid, such equipment 
is expensive to build and operate, and 
it usually is installed only where 
large quantities of acid are proc- 
essed. This fact limits its use to 
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TABLE 1—Comparison of T 
Feedstocks—Mol-% 


Cases 1&2 Cases 3, 4, 

Constituent ....... C,4C, Cc 
ll. eee 22 

Propane a ea ea ee 20 

CE re 25 

iso-Butane ........ 22 

normal-Butane .... 11 

C,’s ee 





some extent to refineries having 
other uses for sulfuric acid. How. 
ever, the difference in initial and op. 
erating costs is not too great, and 
these are affected by the cost of the 
chemicals. 

-HF catalyst requirements, fairly 
high during the initial operation of 
the first commercial units, have 
gradually been reduced to a very 
low level. A figure of 0.5 lbs. of HF 
per bbl. of alkylate was used in the 
UOP work. In fact, one of the units 
had an average consumption of 0,25 
lbs. of HF per bbl. for two years of 
continuous operation. The _ cost 
ranges from 4.5 to 9.0c/bbl. of al- 
kylate. 

Sulfuric acid requirements range 
between 0.5 and 0.8 lbs. acid per gal. 
of alkylate. On this basis, sulfuric 
to compete with HF can be a makxi- 
mum of 0.43c/lb., and in the best 
case must be as low as 0.21c/lb. The 
present market on sulfuric is about 
$15 per ton (0.75c. per Ib.); it is 
therefore necessary to regenerate sul- 
furic acid or divide its cost with 
other uses in the plant. 

HF units in general are more flex- 
ible because both C, and C, olefins 
can be processed less expensively 
than with sulfuric acid. 

As a basis for the economic com- 
parison of the several methods, the 
authors used the following factors: 


. Plant investment costs, 
. Direct operating costs, 
. Overall octane levels possible, 
. Butane balance, 
. Total gasoline production. 


The rather broad uses which have 
been developed for butylenes make 
it necessary that the possibility of 
economical use in these other fields 
be explored and compared with their 
value as a high grade motor fuel 
component. It is assumed that the 
C, and C, olefins are in excess i 
the refinery and valued as low cost 
fuel gas. 

The most pertinent results of the 
cost studies are shown in the tables, 
several of which represent consoli- 
dation of data presented at the Tulsa 
meeting. 

Table 1 compares the two type 
of feedstock used; one a C, +C, 
material, the other C, only. Table 
2 gives a comparison of yields, plant 
and operating costs, and octane num 
ber costs for the two feeds. They 
were run in both a reactor type poly 
plant and a chamber type poly plant 
in the case of the C, only material. 
Figures were given in the original 
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a complete engineering and construction service 
anywhere in the world 


Abadan, Iran 


Foster Wheeler offers an engineering “know how” 
gained from 30 years’ service to the petroleum 
\ industry —designing, engineering, fabricating and 
constructing more than 500 petroleum processing 
units . . . 30 years’ experience in understanding 
and satisfying the refiner’s needs whether for a 
piece of process equipment, a process unit, or a 
complete petroleum refinery. 





COMPLETE PETROLEUM REFINERIES 
COMPLETE CHEMICAL PLANTS 

STEAM GENERATORS 

» COOLING TOWERS 


Venezuela 
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Other Foster Wheeler projects in 


Bolivia ... Spain... France... Italy... 
Uruguay... England... Burma...Lebanon 
and in many sections of the United States. 
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TABLE 2—Yields, Plant and Operating Costs, and Octane Quality 


























i Case 1 Case 2 Case 3 Case 4 Case 5 
Operation Reactor Poly HF Alkylation Chamber Poly Reactor Poly HF Alkylation 
Feedstock C;—-C, C;—-(, Cy 4 C, 
j RIE, cnvessrassctscsses SE 2000 1000 2000 1000 2000 1000 2000 1000 2000 
i true polymer, b/sd. ............ 695 1390 oats sete 735 1470 735 1470 ice EY. 
true alkylate, b/sd. ae ts 1740 3480 ees ates ape ius 1700 3400 
outside i-but. b/sd. 800 1600 360 720 
i Residual C, Balance: 
Res. butylenes ee 57 100 100 
Res, i-butane 570 eae 840 840 jalan pore 
Res, n-butane CT ee eee 270 397@ 386 386 woes 513® 
total ‘Residual Cy ........++e0-- S97 397 1326 1326 oe 513 
Debutanized Product ............ 695 1740 735 735 ‘<es 1700 
overall RVP, including product .. 39 12 45 45 15 
Plant Cost: 
I, ce ticcie conde Reames 540 445 1850 1150 460 380 485 400 1600 1000 
s/bbl, Products Sa 640 1060 660 625 515 660 545 940 590 
Operating Cost: 
EE pick ven cannes kane 1.00 0.92 3.48 2.83 1.15 1.08 0.96 0.87 3.00 2.40 
s/gal. Products ee 1.32 2.00 1.63 1.56 47 1.31 1.18 1.77 1.41 
dctane No. of Prod.: 
DOR vase cdectsorsccdemens 82.5-83 91+ $2.5-84 93.5+4- 
+ 3 cc. TEL. 84-84.5 98+ 85 100+ 
Fi, Clear .....<- 96-97 92-93 96-97 94-94.5 
4+ 3 cc. TEL. .........-.--- 99-100 98+ 100 100+- 
1000’s of F-1 Oct. bbls.: 
NE So Fa aha cient ce ie'es kina 133 320 141 320 
EE ee 137 341 147 340 
Operating Costs, ¢ per Octane bbl: 
Joke ee eat theo aa whee 0% e 0.58 0.74 0.64 aes 0.63 
OO eae 0.56 a 0.70 0.62 ei 0.59 
® Including 127 b/sd. of normal butane as a side reaction. 
paper for three different size runs, TABLE 3—Comparative Economics of Polymerization vs. Alkylation 
500, 1000, and 2000 b/sd. It was oe Reactor Poly. Alkylation 
: cas m tock 3 } to —C 
shown that at high capacities, the . = oe 
f : : 2 A ls Pi ae aimard sp ei Le eeu 500 1000 500 1000 
alkylation unit capital and operating ee eS eee ie: atets 400 800 
costs, on the basis of product, are pane te 0 REIT SRE re 347 695 870 1740 
arges, $/sd.: 
practically the same as for polymer- Feed @ 8c/MM Btu. ...................- 148.30 296.60 260.00 520.00 
ization. I a carcainaeiWona.ae ees 254.00 420.00 955.00 1460.00 
; ; Out. i-but. @ 4%c/gal. ..............000- ae |€U«~«<‘«é‘é 756.00 1512.00 
It also can be seen in this table eau 
that outside normal and iso-butane 402.30 716.60 1971.00 3492.00 
are needed in alkylation for vapor ME. @ WEE: 00-0 cciowecuscserees 100.00 164.00 457.00 563.00 
ressure requirements. This factor 
P ~ t =e 502.30 880.60 2428.00 4055.00 
is of considerable economic impor- 
tance, because in those cases where Overall, C/Gal. POOR, .ncccseececccccnesess 3.45 3.01 6.65 5.55 
alkylation is profitable, normal and Credits, $/sd.: 
iso-butanes are available in casing- Assuming prem. gasoline @ 10c/gal. ..... 1460.00 2920.00 3655.00 7300.00 
. Net profit after amort., $/sd. ............. 957.70 2039.40 1227.00 3245.00 
head, which normally can be profit- re i ewesane 200m  ‘Senkale 269.30 1205.60 
ably purchased for blending and va- 
ae Investment required ..............+-+000: $330,000 $540,000 $1,500,000 $1,850,000 
por pressure control. Polymeriza I kn au gawens 0.95 0.75 2.72 1.48 








tion, on the other hand, has sufficient 


residual 


butane so that little or no 


casinghead may be used. 


The effect of operating costs on 
octane quality also is shown in Ta- 
ble 2. Here, the polymerization tech- 
nique has a slight edge over alkyla- 





tion on the motor method (F-2), 
while they are about equal on re- 
search (F-1). On road tests, poly- 
mer is better at low speeds and not 


Hypersorption for Propane Recovery 


“Optimum Propane Recovery in 
Natural Gasoline Plants,’ by Ben 
M. Holt, The Ralph M. Parsons 
Co., Los Angeles, Calif. 


T= 


recently developed Hyper- 


Sorption process—extraction by 


adsorpt' 


studied 
conven 


for obt: 


covery 


Hype: 


an ecc 
Study | 
tions: 


PETROL! 


nm on activated carbon—was 
n economic comparison to a 
nal oil absorption method 
ning optimum propane re- 

a natural gasoline plant. 


sorption was shown to have 


mic advantage in a cost 
ed on the following condi- 
‘000,000 CF/day of sweet, 
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wet field gas available at 35 psig.; 
propane and heavier to be extracted; 
dry gas to be delivered to a pipe line 
at 150 psig.; and no limitations placed 
on the heating value of the dry gas. 

An investment of $1,590,000 is in- 
volved for a plant employing the 
Hypersorption process and recovering 
98% propane. The conventional, 
high-pressure type oil absorption 
plant represents an investment of $1,- 
910,000 and has a recovery of 80% 
propane. The analysis of the field 
gas used in each case is shown in 
Table 1, first column at left. 


Flow in the Hypersorption plant 


as good as alkylate at high speeds. 

Typical comparative economics of 
polymerization and alkylation are 
presented in Table 3.° 


is as follows. First stage compres- 
sion raises incoming gas to 170 psig. 
It then is cooled to 45° F. by inter- 
change with absorber tail gas and 
by propane refrigeration, and passes 
to the absorber, operating at 160 
psig. Because of the low tempera- 
ture and the fact that most of the 
gasoline already is condensed, the 
absorption oil requirements to re- 
move petanes in the tail gas are quite 
low, on the order of 25 gpm. Also, 
at this temperature, a heavy gaso- 
line cut serves as the absorption oil. 
The refrigeration duty is a 150 hp. 
propane compressor. 

Gasoline and most of the pentanes 
are removed ahead of the Hyper- 
sorber because Hypersorption strip- 
ping of the gasoline range hydrocar- 
bons from the high activity carbon 
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TABLE 1—Material Balance (mols/hr.) Hypersorption vs. 


High Pressure Absorption 

















Feed Tail Gas 16:RVP. Gasol. Butane Propane 
Mol-% Mol,/hr Hyp. Ab Hyp. Ab Hyp. Hyp. Ab. 
Methane 83.3 1831.4 1831.4 1831.4 tuk oe os Sats 29 
TRRMOMO ccccesccoces 8.0 176.0 144.5 174.5 os oe ; 1.5 15 
Propane .........-. 4.0 88.0 2.0 18.0 = es 0.9 0.9 85.1 69.1 
h- senieicessss Sl 15.4 i 0.1 1.9 3.8 12.3 10.5 1.2 Lo 
SR aipenenneeeeie 28.6 0.2 10.6 7.1 16.8 20.3 1.2 10 
SE ccseaeasaxe ae 15.4 Pi 14.4 14.9 1.0 0.5 swe re 
eee 0.5 11.0 10.9 10.9 0.1 0.1 
Be ss covesvers 1.5 33.0 33.0 33.0 - 
Totals , 100.0 2198.8 2007.9 2024.2 70. S 69.7 31.1 32.3 89.0 72.6 
SCFD pane — 20,000 18,264 18,412 naib eese tees eines se 
Gals/day paineene (pre apts a 25,600 25,500 9000 9350 22,000 17.950 
Hyp. Ab. 
Potal Liewid Pro@ucts, S/6. «oc cccssccccccccccccscccescccces EG,608 52,700 
Shrinkage, MSCFD 1736 1588 
TABLE 2—Estimate of Manufacturing Costs 1. Lean oil and incoming gas are 
Hyper. Absorp. cooled to within 5° F. of the cooling 
Snvestment : water temperature.  Refrigerati 
Hypersorber, incl. initial chge carbon .................. $640,000 P h r €eration 
Other facilities, incl. compressors ............+.++++++++ _ 950,000 serena does not appear to be justified. 
Manufacturing Costs (280 ting days ye.) | in n $/day: ee sien 2. Recycle of cold flash vapors, de- 
anufacturing Costs opera s : : 
Utilities: F Fuel gas at 10c/Mcf ge wine 110 190 methanizer and de-ethanizer over. 
Electricity at i1c/KW ; 20 40 head streams, to the primary ab- 
Operating labor: 3 men/shift at $2/hr. 144 144 e oo 7 
Superintendence, office, etc. ... 34 34 sorber is utilized to give good pay- 
Maint. at 3%/yr. on plant investment .............. 136 164 out in terms of higher propane re- 
Taxes, Insur., overhead at 5% on investment so ae aie ana 228 273 
Shrinkage at 10c/Mcf. Deawia aia teaaw tn aa anaes ae 173 159 covery. 
Royalty (approx.) Be ee cea ea te alee ee oS eda 46 an 4 Increasing propane recovery be- 
Carbon make-up®™ ...... ccc cccccccreccccesesccvcccsess 28 eee d ll of 80% bri b 
Amortization (5 years) 910 1090 yond an overall o % brings about 
xray substantial increases in the oil rates 
Totals ..... $1829 $2004 d 1 t dd t 
Cost of Liquid ‘recovered, ‘e/gal. 3.22 3.97 an recycie streams, an oes no 


(1) Make-up based on average for 5 years. 


Usually higher ‘during first year. 





used in the unit has been found very 
difficult. 

Returning to the flow description, 
the absorber rich oil next is pre- 
heated against lean oil (gasoline frac- 
tionator bottoms) and flows to the 
stabilizer. The stabilizer overhead 
joins the main feed stream to the 
Hypersorber. Stabilizer bottoms are 
fractionated into a light and a heavy 
gasoline. Part of the heavy gaso- 
line is recirculated as absorption oil 
while the remainder joins the light 
gasoline in storage. The use of sharp- 
ly fractionated absorption oil mini- 
mizes contamination of the feed 
stream to the Hypersorber, it is said. 

The Hypersorber measures 6 ft. 6 
in. in diameter, is 140 ft. in overall 
height, and operates at 150 psig. It 
has a double feed inlet to two sepa- 
rate adsorption sections, one above 
the other. Fresh carbon goes to 
each section. Carbon is stripped by 
heating with Dowtherm vapor in 
tubes in the bottom of the unit. The 
carbon rate is 30 tons/hr. Carbon 
is returned to the top of the tower 
by a gas lift system designed by 
Union Oil and involving a number 
of design equipment features not as 
yet available in complete description 
form. 

The tail gas from the unit goes to 
the pipe line. The bottoms pass on 
to conventional columns for separa- 
tion into propane and butane. The 
author stated that the absorption unit 
serving as the feed preparation equip- 
ment for the Hypersorber costs 
roughly 20% less than a conventional 
oil absorption plant alone. 

The high-pressure absorption plant 
generally is of conventional design. 
First two stages of compression boost 
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the feed gas to about 460 psig. The 
pertinent features of the plant are: 


appear to be justified. 

The material balance for the two 
processes is compared in Table 1. A 
comparison estimate of costs is shown 
in Table 2. 


Thermal Reforming Economics 


“Economics of Thermal Re- 
forming,” by C. F. Feuchter, Pan 
American Refining Corp., New 


York, N. Y. 
ANY REFINERS obtain in- 
creased octane numbers in 


straight-run naphthas by the use of 
thermal reforming. While this proc- 
ess improves gasoline quality, it also 
lowers the yield of salable liquid 
product. The optimum reforming 
level must be determined by an eco- 
nomic balance between the cost of 
tetraethyl lead required to reach spe- 
cification octane levels and the loss 
in yields sustained by thermal re- 
forming. 

A method for computing optimum 
reforming level is demonstrated for a 
hypothetical refinery, in which both 
the severity and the boiling range 
of the straight-run naphtha being re- 
formed are varied until that point 
is reached where the cost of meeting 
octane specifications is at a mini- 
mum. The following conclusions were 
indicated for the hypothetical re- 
finery, processing 20,000 b/d of East 
Texas crude: 


1. With a price structure approxi- 
mating present-day conditions, the 
maximum profits by thermal reform- 
ing are obtained when charging 3,000 
b/d of heavy naphtha, equivalent to 
a 275-400° F. boiling range, and op- 
erating at a reforming severity equi- 
valent to an octane number increase 


in the reformate of about 14.0. How- 
ever, even at optimum reforming con- 
ditions, the savings are comparative- 
ly small, about 1c/bbl. of total gaso- 
line. 

2. The octane number specification 
has a relatively large effect on the 
economics of thermal reforming. At 
the higher octane levels, it is neces- 
sary to thermally reform in order not 
to exceed the maximum legal allow- 
able TEL content of 3 cc./gal. 

3. A decrease in gasoline price in- 
creases the attractiveness of thermal 
reforming. At a low gasoline price 
it is possible to operate over a rela- 
tively wide range of reforming severi- 
ties and still be near the optimum; 
whereas, with a high gasoline price, 
a small variation in reforming sever- 
ity results in a large drop in profits. 

4. Thermal reforming is consider- 
ably more attractive when the price 
of butane is high than when it is 
low. Inasmuch as the butane price 
is usually higher in winter than in 
summer, and since thermal reform- 
ing is employed for increasing gasS0- 
line volatility it is apparent that ther- 
mal reforming is more advantageous 
economically during the colder weath- 
er seasons. 

5. The economics of thermal re- 
forming and the optimum reforming 
level will vary for the individual 
refinery, depending upon the type of 
crude being processed and the type 
of equipment being employed. Con- 
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GREATER POWER 


GREATER ACCURACY 


The far-advanced K&M Diaphragm Motor is designed 
for the more exacting needs of modern process industries. 
An unusually high power-factor is obtained by the 
carefully-engineered relationship of large effective 
diaphragm area and heavy, calibrated spring; friction is 
negligible, inner valve positioning more precise. The dia- 
phragm is specially designed for constant affinity with 
the button contour; this assures a uniform effective area 
throughout the complete valve stroke, thus more uniformly 
accurate control. The unusually large area of the dia- 
phragm in relation to the valve size also helps assure 


more precise control. 


K&M motors are available for direct action or re- 


verse action without change in effective area or stroke. 
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Diaphragm contour molded 
for larger effective area 
and full contact with dia- 
phragm button throughout 
complete stroke — keeps 
effective area uniform at 
all travels; full benefit of 
carefully engineered inner 
valve characteristic is as- 
sured. 
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diaphragm areas and 
valve travels on K&M 
Series 1200 and 1400 
Kontrol Motor Dig- 
phragm Valves. 
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Heavy, calibrated, long- 
travel springs combine with 
large diaphragm to give 
unusually high power-fac- 
tor; friction made negligi- 
ble, inner valve positioning 
extremely precise. 
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YOUR TANKS ARE SAFE 
WITH “VAREC” PROVED & 
APPROVED EQUIPMENT 
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The selection of reliable accessories for storage tanks be- 
comes increasingly difficult when higher storage pressures are 
involved. For safety sake, each fitting must be engineered to 
your exact tank requirements—design, materials of construc- 
tion and operation must all be considered very carefully. 








“VAREC” Equipment offers you a selection of dependable 
accessories to do the many jobs required on your pressure 
storage tanks. Each has been designed for dependable and 
efficient operation. Each is available in materials to meet your 
pressure and corrosion problems. Specify “VAREC” for all 
your tank accessories and be sure that your tanks are safe. 
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‘e, THE VAPOR RECOVERY SYSTEMS COMPANY 
COMPTON, CALIFORNIA, U.S.A. 


NEW YORK PITTSBURGH CHICAGO 
30 CHURCH ST. 939 GULF BLDG. 122 SO. MICHIGAN AVE. 


TULSA HOUSTON 
409 TULOMA BLDG. 821A M.&M. BLDG. 
CABLE ADDRESS: VAREC COMPTON (ALL CODES) 
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sequently, the thermal reforming cor. 
relations used in determining th. op- 
timum reforming level for the ‘ypo- 
thetical refinery have been inc!uded 
in the study in order to permit a re. 
finer to determine the econom::s jn 
his own situation. 

The hypothetical plant used i» the 
cost study contains a crude distilla- 
tion unit, a visbreaker, gas oil crack- 
er, catalytic polymerization, thermal 
reformer, and a vapor recovery sys- 
tem. The thermal reforming unit 
has sufficient capacity to charge any 
desired quantity of virgin heavy 
naphtha at an average reforming 
pressure of 600 psi. The catalytic 
polymerization unit is large enough 
to polymerize the propylene produced, 
together with a sufficient quantity of 
butylenes to reduce the Reid vapor 
pressure of total gasoline production 
to 10 lbs. Kerosene and No. 2 fuel 
oil yields of 10 and 15% respectively 
on crude are assumed. 

No particular mention is made of 
other processes, such as hydroform- 
ing and gas reversion, that are widely 
used for increasing octane number. 
In both types of operation, invest- 
ment and operating costs are slightly 
higher than for thermal reforming 
it was said. Also, it is possible to 
reform thermally to a slightly higher 
octane number. 

The optimum reforming level is 
determined by an economic balance 
between the cost of tetraethyl lead 
required to reach octane level specifi- 
cation and the loss in yields sustained 
by thermal reforming. The optimum 
is that severity where the sum of 
the TEL cost, the decrease in value 
of products, and the operating cost 
of the thermal reforming unit is at a 
minimum. The author readily pointed 
out that the current trend toward 
a continued drop in the lead market 
will have a marked effect on con- 
clusions he had reached a few months 
ago. 

For example: his study was based 
on a price value for the anti-knock 
compound of 0.215c/ce. The price for 
motor mix lead compound on April 6 
was 0.21c/cc., and had dropped still 
further on May 10, to 0.2073. Other 
items in the price structure employed 
were: gasoline, 9.5c/gal.; butane, 
7.5c/gal.; Bunker C, $1.35/bbl.; and 
gas (fuel oil equivalent), $0.425/bbl. 

The estimated yields and gasoline 
quality from the hypothetical refinery 
when using no reforming are given 
in Table 1. With no reforming it 
would be possible to blend an addi- 
tional 170 b/d of butane into the 
gasoline production without exceed- 
ing 10 lbs. RVP. With the low price 
usually met for butane, it usually 
is profitable for the refiner to pro- 
duce gasoline at the maximum allow- 
able RVP by buying butane. 

Since the Research octane number 
seems to correlate better with actual 
road performance, the Research 
method was used in the paper. It 
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VESSEL DIVISION 


- 4 Be ea es — tag 
corporation 
1974-1940 JMC AC SrAR Oe ee ee a eT 
~~ - Tulsa 3 + Dallas 1+ Houston 2 « Seattle 1+ Los Angeles 14 


International Division: Milwaukee 1 


VESSEL LIFE INSURANCE. ’ 
Before this SMITH- 
lined Paper Mill Di- 
gester was manufac- 
tured, an extensive and 
comprehensive testing 
program was completed 
to be sure the proper 
alloy lining was selected 
for the corrosive service. 
An experimental di- 
gester was built and a 
great many “cooks” were 
run before the final de- 
cision was made. 








MM USING SMITHway MULTI-LAYER CONSTRUCTION 
WAS MORE ECONOMICAL than single-plate con- 
struction in the manufacture of this 72 in. dia. by 
80 ft. long water scrubber, at the same time pro- 
viding a safer construction. 


> consistENT QUALITY OF SMITH- 
way ELECTRODES used in the man- SEND FOR THESE 


ufacture of SMITHway Pressure 
Vessels is preserved by meticu- NEW BULLETINS 
lous control procedures. By 
means of this X-ray diffraction 


machine, all raw materials used Write the nearest A. O. Smith 


in electrode coating are checked office (see list at top of page) for 
for the presence of any foreign these newest Vessel Bulletins: 
materials or impurities. . 


s 
a FIELD ASSEMBLY COSTS CUT TO A 


MINIMUM. The SMITHway istodothe FIELD ASSEMBLY OF PRESSURE 
maximum amount of work possible VESSELS—Bulletin V-44. 

in the shop on vessels too big to be 
shipped in one piece. All the shell 
sources on this 15 ft. dia. by — ft. 
long SMITHway Atmospheric 
Tower were tacked together in the SMITHway VESSELS — Alloy, Al- 
shop to get more accurate and com- loy-lined, Clad, and Glass-lined 
plete installation of the internals. —Bulletin V-46. 
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For long life—low maintenance costs—= 
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PACIFIC PUMPS 
HUNTINGTON PARK, CALIF. 
One of the Dresser Industries 


Offices in All Principal Cities 
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Export Office: Channin Bldg., 122 E. 42nd St., New York 
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was stated, however, that therma] 
reforming increases Research octane 
| number to a greater extent than it 
| does Motor octane number. Conge. 
| quently, thé Research method favors 
the economics of thermal reforming 
to a greater extent than would the 
Motor number. 








ae 


TABLE 1—Estimated Yields and Gago. 
line Quality from Hypothetical Refin. 
| ery when Reforming No Gasoline 





Vol-% 

Charges b/d on crude 
DE. psdhenedescccecece«, Se 100.00 
Purchased Butane ...... 170 0.85 
Products: 
Straightrun gasoline .... 6640 
Cracked gasoline ........ 4010 
Propylene polymer ...... 100 
Purchased Butane ...... 170 

Total gasoline ........ 10,920 54.6 
DE Gikineednatecen« ne 10.0 
No. 2 Fuel Oil .......... 3000 15.0 
Ee re 3820 19.1 
Gas (fuel oil Equiv.) .... 900 4.5 

Total products ........ 20,640 103.2 
RVP. of Gasoline 10 Ibs. 


Oct. No.—Clear—Research 67.2 


| 44 cc. TEL. 77.7 
5, oe. aoe 82.4 
ae G0. THe coccscee 84.8 








Out-of-pocket operating cost of a 
thermal reforming unit in the hypo- 
thetical refinery included a fixed 
charge of $250/day for process labor, 
‘maintenance, and repairs; an incre- 
| mental cost of $0.05/bbl. of naphtha 
| reformed for the cost of fuel, water, 
| steam, electricity, and chemicals; and 
| an incremental polymerization unit 
cost of $0.50/bbl. of polymer pro- 
duced. 

Thermal reforming is most profit- 
able at higher octane levels, the au- 
thor stated. For example, in order 
to meet an octane number of 88, ap- 
proximately 5 cc. of TEL would be 
required with no reforming at all. 
It would be necessary to reform to 
at least an octane improvement of 
20 numbers regardless of the eco- 
nomics of so doing in order to meet 
the legal limit of 3 cc. of TEL per 
gal. 

With respect to the effect of gaso- 
line price on the economics of ther- 
mal reforming, it was said that 4 
relatively small change in reforming 
severity will result in a large change 
in profits. With 10c/gal. gasoline, 
an increase in the octane improve- 
ment from 13 to 25 is equivalent to 
an increase of slightly over 5% in 
gas yield, and results in a loss of 
about $350/day. 

In answer to a question during 
the discussion period: “If you were 
building a new refinery to use East 
Texas crudes, would you employ ther- 
mal reforming?” the author explained 
that it be necessary to be able t0 
predict octane specifications for the 
next five or six years. If a catalytic 
cracking unit is planned for the new 
refinery, then a thermal reforming 
unit would probably be unnecessary. 
But if no catalytic cracking wer 
contemplated, then thermal reform 
ing should be used. 
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LPG TERMINAL and 
STORAGE FACILITIES 


™ ...ancther of Pritchardis: 
| GAS ENGINEERING Services 
that can SAVE YOU MONEY! 


Pritchard’s experience in the engineering and con- 
struction of LPG facilities ranges from smaller stand-by 
plants to large storage and terminal installations. A re- 
cently completed project,’on the eastern seacoast, witha 
capacity of 3,000,000 gallons of propane, is shown in 
aerial view. The inset shows a typical LPG stand-by plant 
built for an eastern corporate utility. 


All of Pritchard’s Gas Engineering services are designed 
to give prompt and effective solution to your gas 
treating and gas handling problems—at the greatest pos- 
sible savings to-you. You, too, are invited to make 
full use of Pritchard’s complete design, engineering 
and construction facilities on your next LPG in- 
stallation, Write TODAY for complete information. 

No obligation. 


aan: 2 H ‘ 


THESE PRITCHARD GAS ENGINEERING 
SERVICES ARE AVAILABLE TO YOU 


® Compressor stations ® L.P.G. installations 
and additions 


® Pressure maintenance ® ew and heat 
units transfer 


° Desulphurization, ® Removal of liquids 
amine type a, and dust 


© Conditioning and '@ Gasoline plants 
treating 


/ 
/ 


Engineering 





Construction, 


Reo FIELDS — 


Serving the CHEMICAL, POWER, 
pei 
Ve wakes ered aceon ENGINEERS * CONSTRUCTORS * MANUFACTURERS 


EQUIPMENT for all industries. 
908 GRAND AVE., KANSAS CITY 6, MISSOURI 
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tart to finish 


As Designer and Constructor for the 
process industries, Badger offers a completely integrated 
engineering service — from initial consultation to operation 
of the completed plant. All phases of the installation of a 
new manufacturing facility are under the supervision and 
responsibility of one coordinated group. Major divisions 
of these complete services are: 





1. Analysis of manufacturing requirements. 

2. Economic analyses and selection of processing methods, 
3. Process design. 

4. Preparation of detailed designs. 

5. Procurement of materials. 

6. Field construction. 

7. Supervision of initial operation. 


This unified responsibility for all phases of new process 
plant installations prevents overloading your own 
organization, insures the most economical installation, early 
completion and dependable operation. The entire project 
has the benefit of our broad background of experience in the 
petroleum, chemical and 

petro-chemical fields. 
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oe The production of 16 plants owled or 
PRODUCTION operated by Warren totals 600,000 gal. 
STORAGE lons of Natural Gasoline and Liquefied 
Petroleum Gas daily. 
TRANSPORTATION , 
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WARREN'S 
WARREN PETROLEUM CORPORATION = tee 
Fy OKLAHOMA 
: PLANT 
dele lida Pa atelalthiclaitld-la Export Terminals: Corpus Christi, Port Arthur, Baytown, Hl ; 
Exporters and Marketers Texas City, and Norsworthy, Houston, Texas. i 
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TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 
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NGAA “AEETING 


— 


Improved Test Methods for Natural 
Gasoline Reported to the NGAA 


EPORTS on their individual proj- 

ects by technical committees of 
the Natural Gasoline Assn. of Amer- 
ica were an important part of the 
program of its 28th Annual Conven- 
tion in Fort Worth April 20-22. The 
reports included: 


Improvements and modifications 
in various methods of tests used in 
determining product specifications. 


Progress in the development of 
suitable inhibitors for lessening 
corrosion attacks in some gas-con- 
densate wells. 


Report on the proposal that the 
maximum allowable Reid vapor 
pressure be increased from 13.5 to 
15 Ibs. in winter time in northern 
areas of the U. S., as a means for 
including more butane in the motor 
fuel. 


From the plant operators’ stand- 
point perhaps the most far-reaching 
announcements were contained in the 
report “Modifications in LPG Test 
Methods,” given by H. A. Mont- 
gomery, Warren Petroleum Corp., 
Houston, chairman of the NGAA 
Technical Committee. 


NGAA’s Technical Committee has 
been engaged in examining LPG 
specifiication test methods for some 
time, so it can finally present recom- 
mended tests required by its spe- 
cifications which will more nearly 
fit the industry’s needs, modifying 
existing methods and equipment as 
necessary. Four principal criteria 
were set up by the committee, as 
a guide in its work, in which rep- 
resentatives of the California Natural 


Gasoline Assn. also took part. These 
are: 


1. Have the proper manufacturing 
process, capable of producing a satis- 
factory product. 


2. The test methods must measure 


all the properties affecting safe hand- 
ling of the material. 


3. All properties measured must 
determine suitability of product for 
its major end use. 

4. Precision of tests must be 
matched to available manufacturing 
Processes; the degree of precision 
being a compromise between manu- 


facturing requirements and _ user 
needs. 


Methods for determining corrosive 
sulfur, moisture, specific gravity and 
Weathering of LPG have also been 


under study. In addition, sub-com- 
mittec s have studied low temperature 
fractional analysis and tests for de- 
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termining liquid content of field 
gases, and these subjects were dis- 
cussed by the respective chairmen. 


It was pointed out that, while pres- 
ent LPG specifications call for a 
product free from hydrogen sulfide or 
corrosive sulfur compounds, no test 
method is specified for determining, 
the amounts of sulfur compounds 
present. The Technical Committee is 
sponsoring research at the University 
of Texas to develop a satisfactory 
test procedure. 


Specific Gravity 


A new method is under develop- 
ment for the determination of specific 
gravity of LPG under pressure. The 
present hydrometer method is regard- 
ed as unsatisfactory because of the 
amount of equipment breakage under 
test conditions and, too, results are 
not always accurate due to deforma- 
tion of the hydrometer by the pres- 
sure necessary. A new method will 
be formulated shortly, using new 
equipment. 

The new equipment consists of the 
present lucite cylinder, in which is 
installed a scale guiding a float at- 
tached to the scale by a gold chain. 
Uncorrected specific gravity is ob- 
tained by reading the scale opposite 
a calibration mark on the float. Float 
and chain are always submerged in 
the liquid, and the principle of meas- 
urement is quite similar to the con- 
ventional ‘“Chainomatic’” analytical 
balance. The float is hollow plastic 
and deformation may be prevented 
by filling it with ammonia under 
pressure, or some other material. 

Numerous modifications of the 
vapor pressure bomb as used for 
LPG testing have been studied. In 
all probability a modification will be 
selected wherein the equipment re- 
quired will, for the most part, make 
use of most of the equipment now 
standard. However, simpler equip- 
ment in terms of use has been con- 
sidered and it is intended to write 
a provision that will be written into 
the recommended test method where- 
by the use of existing equipment will 
be permissible. The present 105° F. 
temperature likely will be changed to 
100° F., to conform to the tempera- 
ture now used for gasoline. 


There have been some criticisms 
of the existing method for determin- 


ing moisture content by the cobalt 
bromide indicator. Investigations in- 
dicated the trouble lies largely in not 
permitting equilibrium to occur before 
the test is made and that the test 
should not be made from less than 
a 20-gal. container, 75% full. Pre- 
cautionary notes are being added to 
the present recommended method. 


Fractional Analysis Accuracy 


The Fractional Analysis Committee 
has been conducting tests among 
laboratories to determine the group 
accuracy on the analysis of syn- 
thetic liquid samples. To date one 
sample has been analyzed and suf- 
ficient reports received for correla- 
tion. A. J. Miller, Phillips Petroleum 
Co., chairman of the committee, 
stated in his report, “The Accuracy 
of Low Temperature Fractional Ana- 
lysis of Liquid Hydrocarbon Mix- 
tures,” that analyses generally were 
low for propane, closer to the true 
value for i-butane but with scattered 
results, high for n-butane, still higher 
for i-pentane and very close for n- 
pentane. 


Results indicate a large volume of 
sample is unnecessary; closest results 
were obtained with volumes of 15 ml. 
or less. Time devoted to analysis also 
had a bearing on results. In general 
it was found that the highest accu- 
racies were had with the less-rapid 
procedures. 


Average deviations from the true 
value were reported for some of the 
hydrocarbons as —1.27 for propane; 
—0.90 for i-butane;+1.48 for n-bu- 
tane and +5.5 for i-pentane. 

The report cautioned that insuf- 
ficient data were at hand to warrant 
recommendations for changes in tech- 
niques as yet, and also because two 
more samples are yet to be run. 
However, considerably less deviation 
was experienced than was expected, 
leading to the conclusion that much 
progress has been made in both ana- 
lytical equipment and techniques in 
the past few years. Tentative con- 
clusions reached by the committee 
indicate standardization of the equip- 
ment itself is not nearly as important 
as the “human element”, including 
attention to equipment calibration, 
accurate following of technique, and 
equipment maintenance. 


Definite progress has been made 
toward the solution of the gas-con- 
densate well program, according to 
the report, “Cures for Corrosion in 
Gas Condensate Wells,” given by W. 
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Low Cost Way 
To Clean Your 
Heat Exchangers 


HEN heat ex- 
changers begin to acquire 
scale and carbonized oil de- 


your 









posits on surfaces, they -waste 
fuel . . . give poor perform- 
ance. That costly condition 
calls for thorough cleaning and 
descaling—a job you can do at 
low cost the Oakite way. Using 
specialized Oakite materials 
and methods, you speedily re- 
move insulating deposits . . 
quickly restore units to peak 
operating efficiency. Details, 
yours FREE. Write. 
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H. Stewart, Magnolia Petroleum Co., 
Beaumont, chairman of the NGAA 
Corrosion Research Project Commit- 
tee. In previous progress reports, it 
has been brought out that injection of 
certain inhibiting substances has done 
much to mitigate this originally mys- 
in certain 
distillate wells. It has been found 
that certain natural inhibitors exist, 
preventing attack by carbon dioxide 
and certain organic chemicals natur- 
ally present in the well fluid. Like- 
wise, the resistance of alloys to the 
attacks has been tried in numerous 
wells. 

Investigations by the committee at 
the present time concern the nature 
of the natura! inhibitors in order 
to identify them and establish the 
mechanism of protection. Much of 
this work is being done at the Uni- 
versity of Texas. From some of this 
work, discoveries to date indicate 
that specific inhibitors can be com- 
pounded which will prove effective. 
From another phase it has been 
shown that corrosion rates are appre- 
ciably higher on surfaces covered by 
mill-scale than on “clean” surfaces 
under certain conditions. The Bu- 
reau of Mines likewise has been mak- 
ing extensive investigations of pro- 
posed inhibitors to determine their 
effectiveness — particularly sodium 
chromates in alkaline mixtures. 


At the present time 48 wells are 
equipped with nickel alloy tubing 
and are under test; 46 more will be 
similarly equipped in the near future. 
Although alloy tubing costs approxi- 
mately three times that of standard 
steel tubing, its use will be justified 
if it eliminates costly work-overs and 
repairs. Currently, insufficient time 
has elapsed on present installations 
to justify positive conclusions, but 
the report states there is a strong 
trend toward the use of alloys in 
combating this corrosion. 


Vapor Pressure Recommendation 


A progress report on the status of 
NGAA’s efforts to secure acceptance 
of its recommendation to the ASTM 
Technical Committee A On Gasoline, 
for an increase in allowable winter 
vapor pressure to 15 lbs., Reid, was 
given by Kenneth Bottenberg, Phil- 
lips Petroleum Co., Bartlesville. He 
headed NGAA’s Nowata Road Test(1) 
program from which data supporting 
the recommendation were secured. 

On the basis of the road tests, 
NGAA proposed that ASTM Tenta- 
tive Specifications for Gasoline, D 
439-40T, increase the present maxi- 
mum of 13.5 lbs. Reid vapor pressure 
to 15 lbs. in the northern areas of 
the U. S. during seasons where the 
average daily maximum atmospheric 
temperature does not exceed 55° F. 
Technical Committee A approved the 
recommendation for action by ASTM 
Committee D-2 this year and re- 
quested comments and suggestions 


_-_ 


also from its groups as well us from 
the SAE Fuels & Lubricants Commit. 
tee, before committee D-2 toox fing 
action. 

Advisory ballots on the Guestion 
are currently being taken in the SAR 
Fuels & Lubricants Committ«e an 
Technical Committee A. The pm. 
posal will be subject to letter: ballot 
by ASTM Committee D-2 before the 
forthcoming June meeting. 

Some doubts have been expressed, 
by the automotive industry chiefly, in 
regard to the effect on trucks. Thege 
objections are based on their opinions 
of service complaints received from 
trucks using 11 to 13 lb. winter and 
8 to 9 lb. summer gasolines. The 
report points out that very little test 
data are available which do not sup- 
port the recommendation, while a 
very sketchy review of gasoline mar- 
keting service complaints from truck 
operators indicates but few which 
can be diagnosed as unquestionably 
vapor lock. 

Present indications are that for the 
recommendation to be adopted into 
ASTM specifications it will be neces- 
sary to overcome these objections. 
This may not be accomplished before 
June, 1949. The NGAA recommen- 
dation has been materially assisted 
by Phillips Petroleum Co., which has 
supplied atmospheric temperature an- 
alyses and comparative vapor lock 
analyses between winter and summer 
gasolines. The Sun Oil Co. has sup- 
plied limited truck test data on 15 
lb. gasoline. General Motors Corp. 
also is assisting by currently running 
limited heavy duty truck tests on 
proving grounds, using 15 lb. gaso- 
line. 

The report concludes that the out- 
come of forthcoming Committee D-2 
action on the recommendation and bet- 
ter definition of the problem resulting 
from this committee’s discussion will 
determine whether or not a special 
truck vapor lock test program will 
be worthwhile. 

A report, “Tests for Determining 
the Liquid Content of Field Gases," 
of the NGAA Field Gas Testing Com- 
mittee was made by W. H. Vaughal, 
Tide Water Associated Oil Co., Hous- 
ton, chairman. This group has been 
reviewing test methods determining 
relative liquid content of field gases 
and is preparing recommendations to 
improve accuracy and duplicability. 
On the basis of comparative data be 
tween laboratory and field determina- 
tions, the tentative conclusion seems 
justified that there is a direct corre 
lation between low temperature frat- 
tional analyses and the charcoal 
method for low liquid concentrations, 
and for richer gases the scattering % 
data makes unjustifiable any cor 
relations as yet. 
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(1) Anon., ‘‘Road Test Data Supports Greate? 
Use of Light Ends in Winter Moto 
Fuels,’”’ PETROLEU M PROCESSING, Jal. 
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Do you realize the 
Cofyoer can contaminate your gasoline? 
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To Control Copper Effectively Use Du Pont Metal Deactivator 

. ‘ o 

ning Copper, always a potential source of trouble for the refiner, may be picked 
up from brass condensers, heat exchangers, valves, coolers, pumps, 

strainers, and other equipment. It only takes one part of copper in several 

out- million parts of gasoline to have a decided pro-oxidant effect and 

it is frequently hard to detect these traces by ordinary analytical methods. 










bet- 
—~ The use of Du Pont Metal Deactivator offers an economical means 
| Wii ° . eqe . —_ 
ecial for improving storage stability of gasoline containing copper. In every 
will case overcoming the catalytic effect of copper is more economical with 
” Metal Deactivator than an attempt at stabilization with anti-oxidants alone. 
ining 
— Deactivator effectivness may be readily determined by induction period 
om- ° —— ° . . ee 
roa a tests. An increase in induction period with the addition of Metal 
Lous: 2) di = J © he Deactivator nearly always indicates the presence of copper. 
been 
ining U Ww For further information on this effective means 
oon of copper control,ask your Du Pont Petroleum 
ns . . . 
aie Chemicals Representative or write 
vility. ot 
a. be- the nearest District Office. 
nina- 
eems 
orre- 
frac- 
reoal REG.u.s. pat. OFF 
Lions, a 
ago f © !.DU PONT DENEMOURS & COMPANY (INC.) BETTER THINGS FOR BETTER LIVING 
cor: Petroleum Chemicals Division « Wilmington 98, Delaware ... THROUGH CHEMISTRY 





District Offices: Wilmington, Del.; Chicago, Illl.; Tulsa, Okla.; Déitrtet Lahoraterine: Wilmington, Del.; Chicago, Ill.; Tulsa, Okla.; 


— Houston, Texas; Los Angeles, Calif. Houston, Texas; El Monte, Calif. , 
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where corrosive conditions are very severe 





@ If in your heat exchange equipment you encounter high 
temperatures, erosion and high velocity of cooling water, we recom- 


mend the use of Wolverine CUPRO-NICKEL. 


THESE ARE ITS CHEMICAL AND 
PHYSICAL CHARACTERISTICS: 





















Sn. 1.50% max. Mn. 1.0% 

Pb. 0.05% max. Ni. 33.0% 

Fe. 0.6 % max. Cu. Rem. 

Zn. 1.0 % max. 
Density—lbs. per cu. in. 0.323 
Specific Gravity 8.94 
Thermal conductivity [Btu./(hr.) (ft.?) (°F./ft.) @ 68° F.] 14 
Coefficient of expansion .0000090 


Available in O.D. from %” to 2” 


WOLVERINE — the name long associated with quality-controlled 


condenser tubes. 


WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


t'NCORPORATED 


MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 











1425 CENTRAL AVENUE DETROIT 9, MICHIGAN 
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Plant Practices 


Practical Tips and Ideas for Improving Operations 






















































making unnecessary any adjustment 


Time Saving of 80% Achieved with Jig of the side arm. However, a tapering | 


point center was machined at the 


74 . . . end of the mandrel for use on pins 
For Sanding and Polishing Crankpins and shafts having only a small cen- | 
ter hole. 
eet = i . 
By R. A. BAINTER, Assistant Engineer The jig is made from an 11-in. | 
i ‘ piece of 14-in. steel rod for the man- | 
Frontier Refining Co., Cheyenne, Wyo. drel; with an 11-in. piece of %-in. 


| 
rod, bent and brazed to a %-in. | 
hexagonal nut, for the side arm. This | 





sliding side arm is clamped to the 
"W >| mandrel by the Allen set screw in the ; 
hex nut. 
ce A/a shen Ses SCREW Tension on the emery paper is ob- 
tained by use of a spring made from 
| VW pb \%4-in. welding rod brazed to the side 
. arm, A hacksaw cut, about 1% in. 
T veinthenes oe long, is made in the end of the side 
| arm. The emery paper is wound once 
or twice around the end of the arm, 
then around the shaft to crankpin 
4 to be polished, and back to the spring 
arm. There it is fastened by passing 
it through the slot, as shown in the 
sketch, Fig. 2. The jig is rotated by 
a 200-300 rpm. electric drill. Tension 
on the emery paper may be varied by 
squeezing the spring arm when the 
emery paper is inserted. 

The same jig can be adapted easily | 
for polishing the ends of heater tubes 
by making a proper size plug to fit 
the tube end and drilling a center 
hole in the plug to take the mandrel. 
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1/4” WELDING ROD 
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ANY hours of tiresome labor Fig. 1 — Above: 
in hand polishing scored crank Frontier's sanding 
pins and stub shafts on hot oil pumps 
can be saved by a simple sanding and 
polishing jig driven by a small, port- 


and polishing j-g. 


Tip of the 2-in. rod 11/2” EMERY CLOTH 






able, electric drill. (at right) fits into 

Records kept by Frontier Refining usual center lubri- 
Co. at the Cheyenne, Wyo., refinery, cating hole in 
Where the jig was developed, show crankpin: left end | 
that an 80% saving in time can be is inserted in power 
obtained with the tool. It used to take drill 


about five hours to polish two 7-in. 
diameter crank pins by hand, with 
frequent use of a micrometer to as- 
sure roundness. With the jig, the 
Same operation can be performed in 
one hour with much less measuring. 
Construction and use of the jig 
are illustrated in Figs. 1 and 2. The 
dimensions given are for a jig used 
on a 7-in. diameter crankpin having 
an 8-in. bearing surface. However, 
the jig shown works satisfactorily on Fig. 2—Right: Meth- 
od shaft under 7-in. The sliding od for fitting strip 
a be altered in size to fit of emery cloth into 
In most cases, the crank pins to 'g and around 
| be polished have a center lubricating crankpin, Entire as- 


ROTATION™ 









200-300 RPM 
ELECTRIC DRILL 


CRANK PIN 







hole, 5.-in. in diameter, into which sembly is moved in 
the 15-:n. mandrel of the jig can be | and out of center 
msertec and slid in and out, thus hole 
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Record Charts 
Improve Pump 


Maintenance 


Fig. 3—Specification chart for 

facilitating pump packing 

maintenance as used at 
Atlantic Refining Co. 





O facilitate pump maintenance, 

the mechanical department at 
Atlantic Refining Co.’s Philadelphia 
refinery has installed complete spe- 
cification and record charts at con- 
venient locations in each pumphouse. 
The system enables repairmen to 
go direct to the pumphouse and find 
all necessary information on the job, 
thus eliminating the need for chas- 
ing down records in the maintenance 
office files. Pertinent parts of one 
such chart are shown in Fig. 3. 

Actual dimensions of the chart are 
19% in. wide by 29% in high. Under- 
neath the _ sectional drawings of 
pump stuffing boxes is a list of 10 
instructions (not shown in Fig. 3). 
They are as follows: 

“1. Be sure that the stuffing box 
is absolutely clean before installing 
new packing. 

“2. See that sleeves or piston rods 
are in good condition. 

“3. Packing ring should have about 
fs in. gap at the joint. 

“4, Make the joints of any two 
consecutive packing rings 180° apart. 

“5. Immerse packing rings in a 
graphite oil lubricant to lessen start- 
ing up friction. 

“6. Packing should be compressed 
every two or three rings. Use gland 
bolt nuts and split dummy bushing. 

“7, Check proper location of lan- 
tern rings. 

“8. When the last ring is com- 
pressed, back off the gland bolt nuts 
to finger tight. 

“9. Pack steam valve rods with the 
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PUMP PACKING SPECIFICATIONS 




















ZI 





CENTRIFUGAL PuMP-OUTBOARD 
STUFFING Box (0.B) OR 
RECIPROCATING PumP- LiQuiD 
END STUFFING BOX. 








PUMP 


INSTRUCTIONS: 
co 


axe | SER- 


same kind of packing as specified 
for the steam piston rods. 

“10. The number of packing rings 
required as shown in the table below 
is based on die-formed type of pack- 
ing. When using spiral or coil type, 
it may require more rings than 
shown and should be reported.” 




















CENTRIFUGAL PUMP-INBOARD | 
STUFFING Box-(I.B.) OR | 
RECIPROCATING PumP- STEAM | 
END STUFFING Box. | 








In the record section, a portion of 
which is shown in Fig. 3, a tabular 
form provides space for entering 
data on as many as 25 different 
pumps. Vertical columns cover im- 
portant information on pump and 
stuffing box as well as the five spe 
cifications A, B, C, D, and E. 





photograph. 





Sturdy Door-stop Made from Scrap 


When conventional door stops proved unsatisfactory on a long row 
of garage doors on one of the buildings in the East Chicago refinery of 
Sinclair Refining Co., plant mechanics developed and built a complete 
set of sturdy stops, a pair of which are shown in the accompanying 
A 3-in. angle iron about 2 ft. long is cemented in the 
ground in a vertical position, and a piece of 4% or %-in. scrap rod is 
shaped and mounted on the beam as shown. The stop forms a positive 
grip for the door and can easily be kicked into an “on” or “off’’ position. 








— 
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Resourcefulness in plant design and construction originates from two main 
sources: First, the company’s tangible strengths . . . laboratory facilities, engineering 
organization, manufacturing and construction equipment. Second, the capabilities of 
the people within the company organization in facing problems that require 
ingenuity and innovation. 
These two company resources working together give maximum performance, for the 
resourceful man can accomplish no more than his tools and techniques permit. 
Lummus offers you the resourcefulness that comes from complete facilities at the 
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LUMMUS designs and builds with R 
























RESOURCEFULNESS in construction 


Completion of this essential wartime plant faced a 
seemingly “unavoidable” delay:—the nation’s entire shop 
capacity for tower and tank construction was already fully 
booked for equally essential work. Lummus met the emergency 
by building a complete pressure vessel shop on the site. 


Here, using modern time-saving methods such as automatic 





welding, towers and tanks for this and other vital war 


plants were fabricated on schedule. 


pec 





RESOURCEFULNESS in planning 


0 
The problem here was to boost the capacity of a 10,000 B/D R | 





topping unit to 25,000 B/D without a serious break in output. “ 


By ingenious advance planning, the change-over was made [sort : 


with only 72 hours downtime. Nor was it just a “lucky 





accident’ —for Lummus had assumed responsibility in its 


contract for this 72-hour time limit. 


RESOURCEFULNESS in training 


To erect this refinery in an isolated foreign location, 


local native labor was the only practical labor supply. 





Yet most of these people had never held a tool or even seen 
a welding torch. Lummus sent supervisors and foremen picked 
for their training aptitudes, backed them up with modern 
visual-education methods, organized a training school. 
“Graduates” were ready to meet erection schedules. 


Quality of workmanship met every test. 


THE LUMMUS COMPANY 


420 Lexington Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas 


The Lummus Company, Ltd., 525 Oxford St., London, W-1, England 













Société Frangaise des Techniques Lummus 
39 Rue Cambon, Paris ler, France 


Compania Anénima Venezolana Lummus—Edifico “Las Gradillas’”’ 
Esquina Las Gradillas, Caracas, Venezuela 
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Searing Grease Takes Rigorous Tests 


On Device Simulating Road Vibration 


OAD vibration has proved to be 
an important factor in the re- 
ention of grease on automotive wheel 
bearings. In fact, vibration of any 
ade [sort seems to give a decidedly strong 
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effect on breaking down shear-sus- 
ceptible greases. 

A vibrating wheel bearing tester, 
developed and now in use at the Bea- 
con, N. Y., research laboratories of 


Beer 
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The Texas Co.’s vibrating wheel bearing grease tester 


The Texas Co., is one answer to the 
problem of evaluating greases under 
the most adverse conditions. It con- 
sists essentially of a rear axle hub 
assembly from a 1%-ton truck, that 
has been cut down to convenient 
length and utilizes standard spindles 
and tapered roller bearings. 

Cartridge type electric heaters are 
positioned in the hollow spindle shaft 
under each bearing race. Thermo- 
covples are placed in contact with 
the outer race of each bearing to 
determine bearing temperatures, The 
hub assemblies are mounted on a 
heavy metal frame, hinged at one 
side, and are pulley driven through 
a jack shaft from an electric motor. 
A vibrating motion of %-in. ampli- 
tude is set up during each revolution 
of the hub by means of a connecting 
rod riding on an eccentric on the jack 
shaft. 





Simple Steam Coil Is Useful 
For Heating Laboratory Air 


By BLAINE F. NEWMAN 
Chemical Engineer 


HOT AIR OUTLET 









11/2” Pipe 
30” LONG 


AND WELD 


COOL AIR INLET 


Fig. 1—Air heater for drying labora- 
tory glassware 


7 SING exhaust steam as a source 
of heat, a small coil-type heat- 

er installed at a compressed air out- 
let in the laboratory of one refinery 
provides 2a stream of hot air useful 
for drying glassware, or for any other 
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They keep you out 
of trouble...and 
Save You Money 


You get a lot of plus 
values .. . and avoid a 
lot of failure headaches 
and possible accidents 
. . . by using Jerguson 
Flat Glass Gages for 
every liquid level indi- 
cating use. 





Jerguson 
Reflex Gage 
You get the kind of gages and valves 
you want to do YOUR JOB. Jerguson 
offers you the most complete line avail- 
able. Jerguson offers you an engineer- 
ing organization specializing in build- 
ing special gages to meet problems. 


Jerguson Flat Glass Gages save money 
and labor. They are easy to install. 
They stand up . . . you don’t have to 
keep servicing them or replacing the 
glass. They are available in a wide 
range of sizes, pressures, designs and 


materials ; also with polished end stems | 


to replace present tubular gages. 


Write us about 
your problems or 
requirements. 











GAGE & VALVE 


COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 




















Laboratory Practices 





purpose as the need arises. The de- 
vice is shown in Fig. 1. 

The coil is %4-in. copper tubing, 
made from a piece about 8 ft. long 
and wound around a %-in. diameter 
form. Approximately 25 turns are 
made, with enough left over at each 
end to extend through the ends of 
the 1%-in. standard pipe, 30 in. long, 





welding torch at each end 
to fit snugly over the copper tubing 
and the tubing is brazed into play 


ed to holes at the top and bottom 
the jacket for steam inlet and oy. 
let. 


Valveless Head Prevents Contamination 


Or Other Failure in Distilling Columns 


By R. L. HOPKINS, Petroleum Chemist 
Bureau of Mines Petroleum Experiment Station, Bartlesville, Okla. 


which serves as the steam jacke 


es, 


The jacket is necked down with, 
SO a 







Short lengths of %4-in. pipe are welg. 
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GLASS DISPERSING RING 
FUSED TO WALL 


HEATING COIL 
22MM OD 5 


INSIDE SURFACE 
ROUGH GROUND 
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TO PRODUCT 
CONDENSER 








OST of the total condensation 
distilling heads in present use 
depend upon manually operated 
valves or stopcocks, or upon mag- 


Fig. 2—Bureau of Mines’ valveless distillation column head 






netically operated devices. The for 
mer require a lubricating agent 2 
contact with the distillate, resulting 







































in possible contamination, while the 
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latter are frequently subject to me- 
chanical failure. The valveless head 
jlustrated in the accompanying 
sketch (Fig. 2) was designed to min- 
imize the above defects, It has been 
ysed in conjunction with 15- and 25- 
mm. diameter packed (glass helices) 
columns of about 120 cm. length and 
has given good service both in at- 
mospheric and reduced pressure op- 
eration. 

The vapors from the column pass 
upward through the center tube and 
are totally condensed. The reflux re- 
turns through U-shaped trap (A) 
onto a glass ring fused into the inner 
wall of tube (B), which disperses 
the liquid as a film flowing down 
la. the ground inner surface of this tube, 
returning to the column through trap 
(C), which also prevents vapors from 








1d out. 



























































on 


—— the flask entering the re-evaporation 
annulus. 
Evaporate Part of Reflux 
gs The take-off is accomplished by re- 


evaporating a portion of the reflux 
from the returning film by applying 
current to the heating element, which 
consists of 10 feet of No. 30 B& S 
Chromel wire. The revaporized prod- 
uct is prevented from re-entering the 
reflux condenser by trap (A) and 
passes through outlet (D) into the 
product condenser and receiver line. 
Thermocouple well (E) is placed be- 
low the lower trap to avoid super- 
heating. It is removable to allow the 
MoD column to be packed or for removal 
of packing where the head is sealed 
directly to the column. Dropping tip 
(F) is provided for estimation of 
reflux rates. 


For liquids boiling above about 





IDEAS—Wanted! 


Chemists, technicians, inspec- 
tors!—Send in your own ¢on- 
tributions on “how we do it in 
our laboratory.” Possible sub- 
jects might include gadgets, 
shortcut analyses, safety ideas. 

Material that has been sub- 
mitted for publication in PE- 
Lt TROLEUM PROCESSING exclusively 
will be paid for at the usual 
Space rates. Payment is made 
on publication. Please include 
sketches, charts, diagrams, and 
photographs, if possible. 

Don't worry about the actual 
writing. The idea is the import- 
ant thing. Send us your notes, 
and we'll do the rest—write it 
aiid up, work over the drawings, 
and a!! that. Send your contri- 
butions today to: 


Lab. Kinks Editor 
=] for- PETROLEUM PROCESSING 
ont i 12138 West Third St. 


ulting Cleveland 13, Ohio 
le the 
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50° C. good control of the take-off 
rate is obtained by connecting the 
heater directly to the output of a 
0- to 115-volt variable transformer. 
For lower-boiling liquids smaller in- 
crements of voltage are required to 
obtain satisfactory control, and the 
output of the variable transformer’ is 
connected to a step-down transformer 
and then to the heater. 


With either method of heating con- 
tinuous take-off is achieved, which 
remains very constant on each distil- 
lation plateau and decreases automat- 
ically on the “breaks.” With this 








type of operation the reflux return- 
ing to the column is heated. 


Features of both intermittent and 
continuous take-off may be combined 
by operating the heater with an au- 
tomatic timer having an “off” period 
of about 1 hour and an “on” period 
variable from 0 to about 20 minutes. 
Since the “on” period voltage may 
be adjusted over the same range as 
used on continuous take-off, this head 
becomes very versatile with respect 
to a wide range of reflux ratios, par- 
ticularly when extremely low product 
rates are desired. 





Precision 

Front-View 
Distillation 
Apparatus 


The direction of plus- 
A summary of achievement 


Control of the heating rate in running distillations makes it 
necessary for the operator to keep his eye on both the ther- 
mometer and condensate graduate at the same time while 


adjusting the heat source. 


On conventional set-ups the graduate is at one end of the 
assembly and the thermometer at the other end, making it 
extremely difficult for the operator to keep a close watch on 
temperature and distillation rate. 

The new Precision Front-View Distillation Apparatus makes 
it possible for all essential physical factors to be watched, with 
no discomfort. All readings and controls are out in front! 
Chances for error are thus eliminated, and highest accuracy is 
possible of attainment . . . truly the direction of plus. 

Write for complete facts and case histories of savings pos- 
sible through use of a Front-View Distillation Apparatus engi- 


neered to your needs. 


Precision Scientific Company 





3737 W. CORTLAND ST...CHICAGO 47, ILL. U.S.A. 
Scientific Research & Phoduction Control Apparatus 


DEALERS IN ALL PRINCIPAL CITIES 
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gasoline absorption plant in 

County, Texas, Clark Right Angle Com. 

! take gas from the field at pressures be- 

tween atmosphere and 7 psig and compress ii 
in two stages to 205 psig for processing. 


At this modern gasoline absorption plant in Ector Several producing companies co-operated on this joint 
County, Texas, gas is taken in from the field at conservation project in Texas. This fine, modern plant 
pressures between atmosphere and 7 psig and com- is equipped with Clark 8-cyl., 1600-BHP “Big Angles”, 
pressed in two stages to a final discharge pressure shown above. Flare gas is compressed in three stages 
of 205 psig. Compressor installation shown here up to 1000 psi and discharged into a pipe line for 
consists of eleven Clark 800-BHP Right Angles. transmission. ! 


GLARK ) conrsesson noc 
COMPRESSOR PROGRES: 
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the petroleum industry in recent years is the 
: spectacular progress made in conservation 
measures. Modern repressuring, recycling and 
gasoline absorption plants save untold quanti- 
ties of gas and oil, both for current use and for 
the future, that would otherwise be wasted. 
Clark Compressors are playing a major role 
in this great enterprise. In 1948, over 100,000 
BHP of Clark units were installed in Texas 
alone, for use in conservation projects ... Big 


Angles, Midget Angles and Right Angles. 





In this plant near Beaumont, Texas, 
gathered from the field, compressed 
through an absorption process and 


is extracted. Residue gas is then utilized. 
are Clark 8-cyl., 800-BHP Right Angles. 





CLARK BROS. CO., INC. * OLEAN, NEW YORK 


One of the Dresser Industries 
5 BIRMINGHAM, ALABAMA, BOSTON, CHICAGO, DETROIT, HOUSTON, 
° AOS ANGELES, NEW YORK, SALT LAKE CITY, SAN FRANCISCO, TULSA, WASHINGTON, LONDON, PARIS, 
BUCHAREST, RUMANIA, CARACAS, VENEZUELA, BUENOS AIRES, ARGENTINA 
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Leader ? 


\N 


oOhVa, 


Soda Ash + CausticSoda + Caustic Potash 
Chlorine +» Potassium Carbonate + Calcium Chloride 
Nytron + Sodium Bicarbonate + Specialty Cleansers 
Ammonium Bicarbonate + Sodium Nitrite » Para-dichlorobenzene 
Ortho-dichlorobenzene * Monochlorobenzene +» Methanol 
Ammonium Chloride «+ Formaldehyde 








Leaders don’t just happen. In most cases, it is the combination of skill, 
performance and facilities that add up to make one “the leader.” 


The unsurpassed quality and uniformity of Solvay products 
are backed by: 


@ the facilities of five strategically located plants 


@ the long experience and production skill of the 
men who run these plants 


@ a progressive research organization working with the 
finest in laboratory equipment 


@ Solvay’s “Industry-Wise” Technical Service which serves you 
with an intimate knowledge of your industry, and offers 
expert advice on the use, handling, and storing of alkalies 


® prompt and convenient delivery from more than two hundred 
local stock points covering the entire country 


This combination of services, offered by America’s first and 
largest manufacturer of alkalies and associated chemicals, clearly 
establishes Solvay as the leading producer in the field. 


SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
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Patent Trends in Petroleum TT 


a 


SL ENE SEEING 


F ONE WERE ASKED to name 

one factor in the petroleum indus- 
try which did the most in winning 
the last war, it would most likely be 
alkylation. In fact, even before the 
war, the Japanese realized the signif- 
icance of this development and, as 
early as June 25, 1940, the Mitsubishi 
Trading Co. at San Francisco wrote 
a seemingly harmless letter to one of 
our petroleum magazines“ asking 
for a list of companies having alky- 
lation plants in California, their ca- 
pacities, dates of construction and 
list of plants under construction. 

The alkylation reaction of butene 
with isobutane is one of extreme ap- 
parent simplicity, and it is a wonder 
that the reaction was not discovered 
until about 1937. 

The history of this development is 
an interesting one. In 1927, Ormandy 
and Craven‘?) found that, by the use 
of 98% sulfuric acid, saturated open- 
chain paraffin hydrocarbons were ob- 
tained from olefins, rather than ole- 
fin dimers which were previously re- 
ported to be obtained with more di- 
lute acids. In following up this an- 
omalous result, the researchers frac- 
tionated cracked gasoline and treated 
each fraction by running slowly into 
it 98% acid, while stirring and cool- 
ing. The product was fractionated 
and found to contain heavy residues 
which, upon examination, proved to 
be open-chain paraffins of boiling 
point range similar to the product ob- 
tained from amylene. 

Ipatieff‘s) subsequently patented a 
process for producing high antiknock 
motor fuel by simultaneously sub- 
jecting a straight-run distillate con- 
taining gasoline hydrocarbons and 
cracked gases to the action of 85- 
95% sulfuric acid to form alkylated 
derivatives. 

In 1936, Parks and Todd‘ dis- 
cussed the thermodynamics of the 
reaction: 

i-C,\Hi9 + i-C,Hs = Isooctane 
Proposed by Parks a year before. 
They concluded that “the relatively 
low temperature required and ther- 
modynamic calculations coupled with 
inertness and low reaction velocities 
usually attributed to all paraffin hy- 
drocarbons has made its feasibility 
appear dubious”. “A recent develop- 
ment :ipatieff’s work with BF; and 
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Gaylor, Editor 





nickel at room temperature), how- 
ever, indicates that the appraisal of 
the problem was perhaps premature. 
Accordingly, it appears that paraf- 
fins containing the tertiary carbon, 
i.e. isobutane, are by no means as 
inactive chemically as was previously 
supposed”’. 

During the same year, Ingold 
published some results on the deu- 
terization of paraffin hydrocarbons, 
especially isoparaffins: 

SO; + Do.O = DSO, 
D.2SO, + i-C4,Hj9 = i-C,Hy ~~ DHSO, 
It was shown that hydrogen exchange 
occurred more so with isoparaffins 
than with other hydrocarbons. 

The influence of strong sulfuric 
acid in effecting hydrogen exchange 
in paraffin hydrocarbons was dis- 
cussed at length by Ingold and co- 
workers, who were interested in in- 
troducing deuterium into paraffin hy- 
drocarbon molecules. They found that, 
whereas 85% acid was effective in 
causing replacement of hydrcegen in 
the case of aromatic hydrocarbons, 
acid strengths in the neighborhood of 
95% were necessary with paraffins 
such as hexane. The most favored 
positions for exchange were consid- 
ered to be the hydrogen-bearing car- 
bon atoms which can acquire the 
strongest negative charge, i.e. ter- 
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Apparatus Patents Newly Issued 
For the Alkylation Reaction 


tiary carbon atoms and, to some ex- 
tent, methylene groups adjoining 
branching points of the skeleton. It 
was concluded that the hranched 
chain is the region of special reac- 
tivity, and that not only the meth- 
ine group, at the branching point, 
but also the groups in proximity to 
it, undergo exchange with enhanced 
facility. 

Sulfuric acid has been known as 2 
hydrogenation catalyst, since it ef- 
fects hydropolymerization of normal 
and iso-olefins“ at room tempera- 
ture, yielding both saturated and 
highly unsaturated hydrocarbons. 

Ipatieff and Grosse had found in 
1935 that halides of Al, B, Be, Ti, 
Zn, Hf, Th, Cb and Ta proved effec- 
tive as alkylation catalysts. Boron 
fluoride alone was ineffective, but to- 
gether with finely divided nickel 
(used previously by Otto and Bub“ 
for polymerizing ethylene to buty- 
lene) and a small quantity of water, 
it was able to alkylate isobutane with 
ethylene or isobutylene, isopentane 
with ethylene, etc. Attempts to alky- 
late n-paraffins such as n-heptane, 
propane and methane, with PF; cata- 
lysts, did not prove successful. La- 
ter‘s’, n-paraffins, with the possible 
exception of ethane and methane, 
were successfully alkylated in pres- 
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Fig. 1—Catalytic effect of water on alkylation reaction 


















Patent Trends 





ence of Zr, Al and other metal hal- 
ides. Also, at about this time, both 
iso and normal paraffins from butane 
to decane were alkylated with ethy- 
lene, propylene, and butylenes, but 
higher paraffins had not been tried. 

In 1937, Shell Oil Co. filed a pat- 
ent application in Holland, and in 
1938, Anglo-Iranian Oil Co. and Sheil 
Oil filed in Britain®® on the alkyla- 
tion of isoparaffins with olefins with 
strong sulfuric acid to produce sat- 
urated isoparaffinic gasolines. By 
1939, Humble Oil & Refg. Co. already 


of 


through the use 








Refiners Report... 


had an alkylation plant in commer- 
cial operation. 

The reaction had been developed 
rapidly during the war, when propy- 
lene and even ethylene were uscd 
with the raw materials to obtain 
maximum gasoline yields. A large 
number of patents issued in this 
field and we already discussed one‘!!’ 
showing improved results by adding 
butyl phosphoric acid to the sulfuric 
acid. It would take up too much 
space to review all of these develop- 
ments, but some of the more recent 











by Glidd CM, Acemaker iw Soya Reeach 


Many refiners have already discovered how Gliddol—the scientifically 
processed soybean derivative by Glidden—reduces surface tension 
to promote the thorough blending of oil or grease and additives. 
And from the combined evidence of laboratory tests and the expe- 
rience of users, they report that this ideal blending agent and inhibi- 
tor gives greater protection to engine parts by effectively checking 
oxidation ... gives oil and grease a longer life of usefulness by dis- 


persing all insoluble solids. 


In the role of protective colloid, Gliddol prevents the formation of 
any precipitate in leaded and unleaded gasoline—retards deteriora- 
tion on exposure of the fluid to sunlight. Gliddol R, a special Gliddol 
product, slows up the darkening of fuel oil and reduces the forma- 
tion of precipitate in the presence of heat. 


Expert guidance on the use of Gliddol and Gliddol products to improve 
your product is offered without obligation by the Technical Service 
of Glidden — Pacemaker in Soya Research. Your inquiry is invited. 
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The Glidden Company 


SOYA PRODUCTS DIVISION 


5165 West Moffat Street 
Chicago 339, Illinois 
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Fig. 2 — New alkylation reactor of 
Texaco Development Corp. 


patents in this field might be dis- 
cussed at this time. 

It will be recalled that several pat- 
ents(12) issued in the past to Socony- 
Vacuum Oil Co. on the use of pro- 
moters in the alkylation reaction. A 
recent patent“® issued to this firm, 
discloses the alkylation of isobutane 
with propylene to produce triptane 
in continuous operation. This reaction 
is carried out in gas phase ai a pres- 
sure of 4500 psi and temperature of 
850° F. 

Under these conditions, a yield of 
alkylate (76°-86° C) of 21.4% is ob- 
tained, using no catalyst. However, 
when 19.2% of water is employed as 
an alkylation catalyst, the yield of 
alkylate is increased to 46.8%, with 
6% being triptane. As can be seen 
from Fig. 1, the highest catalytic 
activity of water for the alkylation 
reaction takes place at a concentra- 
tion of about 14% under these con- 
ditions. 

Among the newer apparatus pat 
ents is one issued to Texaco Develop- 
ment Corp. Some time ago, this firm 
obtained a patent" on a multipoint 
olefin feed alkylation reactor de 
signed to avoid local accumulation of 
olefin in the liquid alkylation cata 
lyst. Recently, it has covered a Vota- 
tor-type reactor“5) wherein the ole- 
fin is dispersed by multi-point addi- 
tion from a number of hollow pits 
or fingers of an_ eccentrically 
mounted rotary cylinder rotating 4 
high speed. A cross sectioniof a por- 
tion of such a reactor is shown if 
Fig. 2, wherein fingers 60, provided 
with jets 63, are rotated in the acid- 
isoparaffin mixture 40, this reac 
tion space being cooled. by refrige™ 
ant in annular channel 41. Olefin ' 
introduced through hollow shaft 5 
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and then into the annular space in 
cylinde! 57 from which it is ejected 
through orifices 63 while cylinder 57 
is rotated via hollow shaft 31. Iso- 
putane-acid mixture is fed along the 
reaction zone through the series of 
openings 68 in line 28, which insures 
the presence of isobutane in solution 
in the acid catalyst in the immediate 
regions of olefin dispersion from 
pins 60. 

One patent"%® issued to Phillips 
Petroleum Co. discusses a method for 
overcoming the effect of water pres- 
ent in the ingoing reactant materials. 
Here, these materials are analyzed 
to determine the amount cf water 
present, and sufficient sulfur tri- 
oxide is introduced into the reactor 
to react with all of the water so in- 
troduced. As can be seen from Fig. 
3, the SOz is introduced at a point 
of entrance of the reactants before 
the alkylation reaction. begins, there- 
by providing additional sulfuric acid 
for the alkylation. 
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Fig. 3—Reactor employing water re- 
moval developed by the Phillips Pet- 


roleum Co. 
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Centrifugal or Rotary Positive? Which type of air or gas 
handling equipment is best suited to your needs? The 
answer depends upon the specific job—and you'll get the 
cold, unbiased facts from R-C dual-ability. 

We can give you this dual choice because we build both 
—and we are the only blower manufacturers who do so. 
Further, our range of sizes, capacities, pressures and other 
characteristics is so wide that we can usually match or very 
closely approximate even exacting specifications. 

By such fitting of equipment to the requirements of the 
job, you get superior performance, dependability and long 
life from your R-C units—the natural result of 95 years 
of blower-building experience. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


906 Texas Avenue, Connersville, Indiana 


‘Roots-(}ONNERSVILLE 


BLOWERS » EXHAUSTERS » BOOSTERS - LIQUID AND VACUUM PUMPS + METERS + INERT GAS GENERATORS 


* * ONE OF THE DRESSER INDUSTRIES ~* * . 
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Er a large “family” of high-grade activated 
bauxites—well worth knowing if you’re looking for: 


L A highly selective adsorbent for removal of colors, odors, tastes, 
sulfur, acids, fluorides, etc., from process liquids or gases. 


A rugged carrier having adsorptive properties for use as a cata- 
lyst support. 


A high-surface-areacatalyst for desulfurization and reforming systems. 
An inexpensive desiccant for drying air, hydrogen, CO2, organic liquids 


and gases. 


We've perfected various pre-treatments to alter our basic material for differ- 
ent uses. We know how to apply Porocel to cut costs and improve petroleum products. 
And, we have sources and facilities which insure prompt supply of uniform material. 


May we introduce you to the Porocel that’s “engineered” to your specific needs? 


Attapulgus Clay Company (Exclusive Sales Agent) Dept. D, 210 West Washington 
Square, Philadelphia 5, Pa. 


CORPORATION 


ACTIVATED BAUXITES © SUPPORTED CATALYSTS @® CATALYST CARRIERS © ADSORBENTS AND DESICCANTS 
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Strainer ls Made at Low Cost 
From Ordinary Pipe Fittings 


In addition to the low cost pipeline strainer described be- 
low, this month’s review of new and improved devices used in 
petroleum processing and handling operations on which patents 
have been issued recently includes: 


@ Plug cock life increased by maintaining grease pressure 


® Catalyst dust prevented from entering instrument lines 


@ Tough plastic improves seal in centrifugal pump bearing 


@ Transfer surface increased in redesigned heat exchanger 


INEXPENSIVELY CONSTRUCTED by weld- 
ing together ordinary pipe fittings, 
which are relatively thin and elastic, 
a pipeline strainer is not liable to 
breakage by sudden changes in tem- 
perature and will withstand consid- 
erable distortion without damage, it 
is claimed. 


As shown in cross section in Fig. 1, 
the body consists of a plain pipe nip- 
ple 10, closed at the upper end by 
a cap or bull nipple 11, preferably a 
forging. Inlet 12 is a 90° ell of the 
same diameter as the pipe in which 
the strainer is placed. Outlet 14, a 
plain nipple also, is in alignment with 
inlet 12. Both elements have half 
unions 13 and 15, and collars 26 and 
27, for installing gages, blowdown 
connections, and the like. 

The bottom end of body 10 is 
closed by plate 22, stud-bolted to a 
flange 16, which has its outer rim 
welded to body 10. A conventional 
type wire screen basket 19 completes 
the strainer. 


Flow direction, it is stated, ensures 
against the collapse of the basket by 
external pressure in the event of 
choking of its meshes. As the basket 
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F ig. 1-Inexpensive pipeline strainer, 
built from ordinary pipe fittings (U. S. 
2,467,143) 
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is seated against the bottom closure 
plate 22, there is no tendency to dis- 
lodge it. The inner diameter of body 
10 need be only slightly greater than 
the cylinder 19, because there is no 
accumulation of solids in the annu- 
lar space. 

U. S. 2,467,143, issued April 12, 
1949, to Ora N. Mitchell, assignor 
to Parkhill-Wade, Inc., Los Angeles, 
Calif. 





Plug Cock Life Is Increased 
By Holding Grease Pressure 
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Fig. 2—Spring-loaded piston 60 main- 

tains continuous pressure on the lubri- 

cation system of plug valve (U. S. 
2,467,313) 


CONSTANT LUBRICATION of a plug 
cock, especially of the type utilized 
for highly corrosive fluids where 
such lubrication is a requisite to long 
service life, can be obtained by aug- 


menting the conventional set screw 
for applying pressure to the lubricant 
system with a spring-loaded plunger. 

The mechanism is illustrated in 
Fig. 2. Lubricant compartment 55 
is secured to the bottom of valve 
body 1 by a specially designed bolt 
51, which permits passage of the 
grease to the valve through the an- 
nular space 49 and past the bolt head 
by virtue of the small ribs 52 on 
the underside of the bolt head. 


Initial pressure on the system, pro- 
vided by set screw 65, is maintained 
by means of the supplementary 
spring-loaded piston 60, acting 
through the connecting passage 64. 
In addition to providing continuous 
pressure maintenance, this plunger 
serves as an indicator of the lubri- 
cant supply. The position of the ex- 
ternal pin 61 above the top of the 
plunger casing 58 moves down as the 
grease is depleted through leakage, 
etc. 

U. S. 2,467,313, issued April 12, 
1949, to Oystein Jacobsen, assignor 
to the.Duriron Co., Inc., Dayton Ohio. 





Stop Entry of Catalyst Dust 
In Instrument Lines, Orifices 


A FLATTENED RUBBER tube will serve 
satisfactorily as a check valve in 
pneumatic type instrumentation on a 
Fluid catalytic cracking unit, for ex- 
ample, where the problem exists of 
minute particles of catalyst tending 
to enter and pack in orifices and 








Fig. 3—Flattened rubber tube 27 acts 
as check valve in instrument lines of 
catalytic system (U. S. 2,465,628) 
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Close control of reactions is one of the many 
secrets of success in Shell Chemical Corporation’s 
new synthetic glycerine plant. The raw material, 
propylene, must be quite pure as well as dry. 
Side reactions which introduce extraneous com- 
pounds make the desired reaction more difficult 
to complete. 


It is essential, therefore, that the desiccant used 
for drying the raw material must, itself, be pure, 
uniform and highly inert. Such specifications as 
these are met every day by the regular production 
quality of ALCOA Activated Alumina—the desic- 


cant which Shell selected for their unique process. 


ALCOA Activated Alumina is a commercially 
pure chemical. It adsorbs water without objec- 


AORN" 


ACTIVATED ALUMINAS 


CALCINED ALUMINAS 
ALUMINUM FLUORIDE ° SODIUM FLUORIDE 


SELECTS ALCOA ACTIVATED ALUMINA 
FOR WORLD'S FIRST SYNTHETIC GLYCERINE PLANT 


LOW SODA ALUMINAS 










tionable changes in form or properties. It does 
not swell, soften or disintegrate. ALCOA Acti- 
vated Alumina has high resistance to shock and 
abrasion, is non-corrosive and practically iron-free. 


ALCOA Activated Alumina dries gases, vapors 
and organic liquids to dew points as low as minus 
100° F. Yet its stability and purity make it an 
economical desiccant where higher dew points 
suffice. 


Why not get ail the facts regarding this out- 
standing drying agent? We'll gladly furnish you 
with complete information. Write to: ALUMINUM 
Company oF America, CHEMI- 
caALs Division, 1780 Gulf Build- 
ing, Pittsburgh 19, Pennsylvania. 





FLUOBORIC ACID ° CRYOLITE 


TABULAR ALUMINAS * HYDRATED ALUMINAS 
SODIUM ACID FLUORIDE 
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conduits. thus affecting the correct 
operation of the instrument system. 


The simple check valve is shown 
in Fig. 3. It comprises the flattened 
rubber tube 27 contained within a 


gmall, conical, metal housing 24. Nor- 


mal, operating flow of instrument 
flud is from inlet 7 through the 
valve. It is stated that the tube will 


offer a negligible resistance to the 
normal flow. Any back surge, of even 
the slightest pressure, will seal im- 
mediately the rubber lips and pre- 
vent passage of the finely divided 
catalyst. 

A part of U. S. 2,465,628, issued 
March 29, 1949, to Lawson E, Border, 
assignor to Shell Development Co.. 
San Francisco, Calif. 





Tough Plastic Improves Seal 
In Centrifugal Pump Bearing 


USE OF A SEAL of tetrafluoroethylene 
plastic resin will provide a tough, 
long-wearing, corrosion-resistant, and 
satisfactorily leak-proof element for 
shaft seals, particularly those in cen- 
trifugal pumps, where the high speed 
builds up considerable pressures with- 
in the casing and causes creep of 
fluid along the shaft to the bearing. 

A form of the invention is shown 
in the sketch in Fig. 4. Immediately 
next to the conventional graphite 
sealing ring 9 is the cup-shaped mem- 
ber 10 of tetrafluoroethylene, in which 
the recess 11 is fairly deep. Tapered 
surface 12 is at about 15° to the 
longitudinal axis of the shaft. 

Following the plastic cup is a gland 
13 with a corresponding tapered sur- 
face which forms a perfectly fluid 
tight seal when in contact with sur- 
face 12. The gland preferably is made 
of an alloy suitable for its resistance 
to the fluid being handled in the 
pump. 

U. S. 2,467,312, issued April 12, 
1949, to Delbert E. Jack, assignor to 
The Duriron Co., Inc., Dayton, Ohio. 









WV 
ZY “BS 
EKG 

















oN 


wy 
a 









Fig. 4 Fluid-tight seal is provided by 
tetrafioroethylene part 10 (U. S. 


2,467,312) 
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Stainless Steel “Curtain’ 


seals out CORROSION! 


The new FARRISEAL* Bellows is in truth a “curtain” in Type 316 Stainless 
Steel, that is the real and only answer to severe Safety Valve service 
conditions involving severe spring and guide corrosion. It is the safety valve 
innovation that has turned industry upside down! 


Another FARRIS “first”, this original and sevolutionary feature completely 
isolates the lading vapor or fluid from the guiding surface, the spring, the 
spring chamber and stem. No vapors or fluids can get beyond the FARRISEAL 
Bellows, therefore all working parts of the valve are fully protected 
from corrosion. 


The FARRISEAL Bellows flexibly joins the disc to the main body gasket. The 
valve guide cannot become fouled under any conditions. Operation of the 
valve is not retarded in any way. Effect of back pressure surges is com- 
pletely minimized. 


SEND FOR new FARRISEAL Bellows Bulletin 
and new 72-page Engineering Data Book and Catalog. 


*Copyright 
Patents Pending 





FARRIS ENGINEERING CORPORATION 
438 Commercial Avenue, Palisades Park, N. J. 
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SAFETY and RELIEF VALVES 


FARRIS keeps pace with advancing power and process engineering 
















SUPERHEATERS 


HYDROCARBON VAPORS 


VAPOR PHASE PRODUCTS 


High efficiency—low pressure drop— 
for any temperature pressure condi- 
tion including chemical reactions. 
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Transfer Surface Increased 
In Heat Exchanger Redesign 


THE AMOUNT OF HEAT transfer sur- 
face accommodated in a given shell of 
a hairpin tube type heat exchanger 
can be increased by utilizing groups 
of tubes with varying lengths so as to 
locate the hairpin turns in a nesting 
arrangement, as illustrated in Fig. 
5, which shows a portion of the end 
of such an exchanger. 

The longest tubes, indicated gen- 
erally by turns 32, constitute the first 
pass along the bottom of the shell 
and the second pass along the top. 
Third and fourth passes are nearer 
the center of the shell and are in- 
dicated by turns 20 and 21. The ar- 
rangement is said to be particularly 
useful for a horizontal shell where 
the first pass tube portions are at 
the bottom and are used to sub-cool 
condensate resulting from condensa- 
tion of vapors by the other passes. 

U. S. 2,467,741, issued April 19, 
1949, to Chester F. Hancock, assign- 
or to Westinghouse Electric Corp., 
East Pittsburgh, Penna. 









Fig. 5—Hairpin tube heat exchanger 
arranged for increased tube surface 
(U. S. 2,467,741) 











Other Recent Patents 


Space does not permit the com- 
plete review of all patents is- 
sued recently on equipment for 
the petroleum processing indus- 
try. Following, however, are brief 
abstracts of those with the great- 
est interest. 


Catalyst Stripper in which the ratio 
of length to diameter has been raised 
by subdividing the stripping zone in- 
to a series of cells or sections separ- 
ated by vertical partitions. U. S. 2,- 
467,850, issued April 19, 1949, to H. 
J. Ogorzaly, assignor to Standard 
Oil Development Co., New York, N. Y. 


Reaction Vessel which will produce 
low cost heating gas from water and 
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FROM 
OPEN HEARTH, 
STAINLESS, 
STAINLESS CLAD, 
NICKEL, 
NICKEL CLAD, 
ALUMINUM 


Pressure Vessel q 
8' 0" x 10 454"" long. 
AS.M.E. Code—U-69. 
Plate thickness 34"' 


word for National Welded 
Products. It is built into = 
every phase of engineering = 
and production—to assure @ 
you of pressure vessels and 
other fabricated equipment 
that meets exacting codes 
and requirements. Let us 
work with you in solving 
your difficult fabricating 
problems. 





NATIONAL 
PRODUCTS 


e 
Pressure Vessels 
Galvanizing Kettles 












Pressure Vessel 
Section 54"' |. D. 
x 11954" 
Plate thickness 7/g"" 






Annealing Covers 
Tin Pots 
Salt Annealing Pots 

























Wire Annealing Pots 
Special Welded Tanks 





ANNEALING BOX COMPANY 


API-ASME Codes * Stress Relieving * X-ray 
Pledged to Quality Since 1895 
WASHINGTON, PENNA. 
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low grade hydrocarbon oils such as 
refinery residua and waste crank 
case oil. U. S. 2,465,666, issued March 
29, 1949, to Virgil Stark, New York, 
mi. Oe 


Crank-actuated Gear-drive socket 
wrench which enables the operator 
to use it in close spaces where con- 
ventional style wrenches cannot be 
operated. U. S. 2,466,456, issued April 
5, 1949, to B. H. Lybyrer, Casper, 
Wyoming. 


Jet-type Pump for shallow or deep 
well service which can operate from 


TWO WAYS OF BURNING OIL 


THE WRONG WAY 
Cm - 





SLUDGE 
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greater depths than is possible with 
conventional jet pumps; utilizing a 
supplementary centrifugal pump for 
withdrawing fluid delivered by the 
ejection unit. U. S. 2,466,792, issued 
April 12, 1949, to W. J. Conery, as- 
signor to F. E. Myers & Bro. Co., 
Ashland, Ohio. 


Liquid Level Indicator for closed 
tanks operating at relatively high 
pressures and temperatures, employ- 
ing a pneumatic device of the so- 
called “null” type for transmitting 
the signal to an indicating instru- 
ment. U. S. 2,467,365, issued April 





IN STORAGE—VALVE AND BURNER TROUBLES — 
UNBURNED OIL—LOST PRODUCTION 



















WITH THE VOLCANIC OIL MILL 
NO SLUDGE=NO VALVE AND BURNER TROUBLE — 


CLEAN FIRES~MAXIMUM PRODUCTION 






















You can get complete details for a 3c stamp—+try it! 


HOPKINS VOLCANIC SPECIALTIES 


ALLIANCE, OHIO 


19, 1949, to D. H. Annin, assignor to 
The Grove Regulator Co., Oakland, 
Calif. 


Leak Detection and Recovery of |ig- 
uid in storage tank bottoms is pro- 
vided by a series of troughs attactied 
to underside of tank bottom and run- 
ning along with various seams. U. §, 
2,460,054, issued January 25, 1949, 
to John H. Wiggins, Chicago, Iii. 


Tube Expander with an expansible 
ball drift which can be readily and 
quickly applied, removed, and 
changed; the entire unit being op- 
erated by the conventional hammer 
end of a pneumatic hammer, U. §. 
2,459,808, issued January 25, 1949, 
to George A. Geyer, New York City. 


Floating Roof for storage tanks with 
employs a flexible fabric material for 
both the vertical curtain section and 
the horizontal diaphragm section; 
such material to be resistant to hy- 
drogen sulfide and weak sulfuric acid; 
additional sealing liquid is maintained 
above the floating diaphragm so as 
to avoid frictional wear and other 
mechanical damage. U. S. 2,461,537, 
issued February 15, 1949, to Alex- 
ander S. Feild, assignor to Shell 
Development Co., San _ Francisco, 
Calif. 


Pipe Mitering Equipment for cutting 
large diameter pipe accurately; com- 
prising an adjustable jig for holding 
a cutting torch and allowing the pipe 
to be rotated as the cut is made. 
U. S. 2,459,823, issued January 25, 
1949, to Michael N. Lebedeff, assignor 
to Chicago Bridge & Iron Co., Chi- 
cago, Il. 


Floating Roof for storage tanks with 
diameters of 60 ft. or less, in which 
the annular compression member is 
not a pontoon. U. S. 2,460,053, is- 
sued January 25, 1949, to John H. 
Wiggins, Chicago, Ill. 


Self-priming Centrifugal Pump which 
combines a peripheral jet with a 
central jet priming mechanism in 
order to substantially reduce the time 
required for priming and further to 
prevent cavitation in the impeller 
wheel. U. S. 2,466,812, issued April 
12, 1949, to Oystein Jacobsen, assign- 
or to the Duriron Co., Inc., Dayton, 
Ohio. 





How to Obtain Patents 


Readers may obtain copies 
of any U. S. patents from the 
Patent Office at 25 cents each. 
Order by patent number direct 
from: The Commissioner of 
Patents, Washington 25, D. C. 
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What’s New! 


EQUIPME|\} a MATERIALS . 


.. PROCESSES | 


Se UTERATURE Sm 


Reviewed by WILLIAM C. UHL, Equipment Editor 





1-Sectional Bubble Tray 





A new panel-type, sectional tray 
for fractionating equipment is light 
in weight and fabricated in such a 
way that it can be either removable 
or permanent. Its parts are removable 
in sections so they will pass easily 
through a manhole and can be 
handled easily in the field. The sec- 
tions are crimped together to form 
a coupling and to strengthen the 
tray. Tray sections are held in line 
and attached to supporting bars or 
angles in the tower by an especially 
designed clamp. The clamps can be 
operated from the top or bottom side 
of the tray, or can be arranged to 
operate from the top only, as desired. 
In large diameter towers, separate 
beams can be used to support tray 
Sections so that the assembled tray 





For More Information 


Use one of the attached 

¢ reply cards to request ad- 
ditional information or lit- 
erature on any items reviewed 
in “What’s New!” Just circle 
the numbers corresponding to 
the numbers on the items 
you're interested in, fill in the 
rest of the card, and drop it in 
the mail. No postage required. 





——_ 
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will meet any specified deflection 
tolerance. Sections can be made vir- 
tually leak-tight: tests showed a leak- 
age of about 25 gals./hr. on a 72-in. 
tray. Wyatt Metal & Boiler Works. 





2—Maintenance Cranes 

The “Krane-Kar’ Mobile Swing- 
Boom Crane can be utilized for a 
wide variety of materials-handling 
jobs in maintenance departments of 
oil refineries, such as handling heavy 
vessels during installation or for 
routine repairs in moving heat ex- 
changers, piping, pumps, stacks, etc. 
It is available in four models with 
load capacities of 14, 2%, 5, and 10 
tons. Gasoline or Diesel operated, 
four speeds forward and one reverse 
—four speeds reverse optional. Pneu- 
matic or solid rubber tires. Front 
wheel is traction, rear wheel is for 
steering. Crane will climb grades up 
to 20%, fully loaded. Silent Hoist 
& Crane Co., Inc. 








3—Safe High-pressure Gage 


The U. S. “Supergauge” has been 
designed with a solid wall, cast in- 
tegral with the case, which separates 
the Bourdon tube and movement sec- 
tion from the observer. The entire 
back is fitted with a spring-mounted 
safety release which in the event of 
a tube rupture will momentarily dis- 
charge the high pressure media away 
from the observer. Accuracy is said 
to be 1% of full scale reading on all 





pressures up to 50,000 psi. and 2% of 
reading on pressures of 60,000 psi 
and over. United States Gauge. 





4—Mixer Repacked Easily 


A new side-entering mixer has 
been designed with a stuffing box 
that can be repacked without empty- 
ing the tank. This is done by means 
of an outboard sealing ring which 
seals off the shaft while the packing 
is being replaced. The mixer is avail- 
able in all sizes from 10 to 30 hp. 
It consists of a heavy-duty, induction- 
type motor, ‘Moreflex’” coupling, 
double-packed type stuffing box with 
sealing ring, shaft, and propeller. 
The shaft and propeller are supplied 
in several types of corrosion resistant 
alloys. Motors are available in all 
enclosures and for all voltages, East- 
ern Industries, Inc. 
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5—Pump Handles Volatiles 





The new model “Tri-Rotor’” pump 
is said to be especially applicable for 
handling such materials as aviation 
gasoline, naphtha, solvents, and sim- 
ilar fluids at differential pressures of 
50 psi. and under. The pump may be 
equipped with solid, by-pass, or vari- 
able volume control type heads. All 
heads are interchangeable and are 
supplied with either iron or bronze 
fitted pumping members. A special 
alloy shuttle, complete with carbon 
bushing, is used to assure long, 
trouble-free life when handling clean, 
non-lubricating materials. Yale & 
Towne Mfg. Co. 





6—Evaporometer for Solvents 


The “Precision” -— Shell Evapor- 
ometer was developed exclusively for 
the determination of evaporation 
rates of all solvents with a viscosity 
of less than 100 centipoises, and the 
solvent release characteristics of resin 
solutions. It is said to be of advan- 
tageous use in the petroleum and 
paint and varnish industries. An auto- 
matic filled microburet releases a 
sample on the filter paper cone sus- 
pended from a helical quartz spring 
and rotated by a motorized electro- 
magnet to distribute the sample 
evenly. After the cone is “freed,” 
the spring rises as the sample evap- 














orates. Knobs on the outside of the 
case raise or lower the spring and 
cone assembly, the centimeter scale, 
and the mirror. When the sighting 
disc and its reflection are aligned 
with a scale calibration, an exact 
height reading is obtained. The case 
has an outlet for a timing mechan- 
ism, which can be operated by a 
switch on the panel. Volume of air 
drawn through the apparatus is in- 
dicated and controlled by an adjust- 
able rotameter. Precision Scientific 
Co. 





7—Efficient Tank Heater 





A new vertical-type tank heater is 
said to be less expensive and more 
efficient than conventional horizontal 
types. Units are compact and will 
pass through a standard 20-in. man- 
hole with ample clearance. The ver- 
tical mounting helps eliminate de- 
posits in the tubes. Manufacturer 
states units can be removed easily 
from the tank, repaired or cleaned 
outside the tank; or a damaged heat- 
er can be quickly replaced with an- 
other from stock. Heaters can be 
installed in either new or existing 
tankage, and can be used singly or 
in groups. Brown Fintube Co. 





8—Large Glass-lined Tanks 


Glass lined chemical storage tanks 
in greatly increased sizes up to 35,- 
000 gals. capacity are now available. 
The one-piece glass lined units are 
fully resistant to all acids at all con- 











centrations except hydrofluoric and 
concentrated phosphoric acids. The 
35,000 gal. tank shown measures 12 
ft. in diameter by 45 ft. in length. 
The Pfaudler Co. 





9—Glass Fiber Pipe Wrap 


“Coromat” is a new, high-strength 
wrap for underground pipe lines, and 
consists of a porous mat of glass 
fibers reinforced with long, continu- 
ous strands of glass yarns. The 
high tear strength of the wrap (200 
to 400% greater than the tear 
strength of the basic glass fiber 
wraps) is said to permit application 
at high speeds without breakage. 
Owens-Corning Fiberglas Corp. 





10—Safe Carboy Tilter 


The new G-S Safety Carboy Tilter 
fits carboys of any size, and is con- 
structed so that it can be left safe- 
ly in a position just above the flow 
of the acid, eliminating the neces- 
sity of returning the carboy each 
time all the way to a pouring posi- 
tion. A locking device permits hold- 
ing the carboy at any angle for one- 
man operation. A new safety air 
vent spout for pouring without 
spurts or splashes is made of acid 
resistant rubber and plastic tubing, 
and has a flow capacity of 5 gals. per 
min. Tilter and pouring spout— 
$34.50. General Scientific Equipment 
Co. 
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@ Brown Fintube THERMO-FLO Tank Heaters 








osed are service proved — and offer many advantages as 
aber compared to the old method of using a bare pipe 
tion coil on the bottom of the tank. 
age. 
' EASY INSTALLATION—THERMO-FLO heaters are 
compact units. They will pass through a standard 
20 inch manway with ample clearance. 
REDUCED FOULING—The vertical mounting prac- 
tically eliminates depositing on the tubes, and 
liter avoids the necessity of heating through a layer of 
om sediment. 
safe- 
flow EFFICIENT HEAT TRANSFER — THERMO-FLO 
om, heaters set up a thermal siphon or “flow” within 
nile the tank, resulting in highly efficient heat transfer 
a — and avoiding stratification. 
posl- 
10ld- LOW VOLUME DISPLACEMENT—Due to Brown’s. EASY MAINTENANCE—THERMO-FLO heaters can be 
one- exclusive finned tube construction, each lineal removed from the tank easily and repaired or cleaned 
air foot of fintube in the THERMO-FLO heater has outside the tank,— or a damaged heater can be re- 
hout the surface equivalent of 6 lineal feet of plain placed with another standard heater from stock. 
; bare pipe. 
acid id HIGHLY FLEXIBLE—THERMO-FLO heaters can be in- 
Ing, STURDY CONSTRUCTION — THERMO-FLO stalled in new or existing tankage and additional 
. per heaters are built to a standard design — in low units can be added to meet changing conditions. 
ut— cost production quantities — and are completely 
nent assembled and tested before shipment. MEET ANY REQUIREMENT—THERMO -FLO heaters 
| can be installed singly or in groups. Fabricated from 
INEXPENSIVE— Users report that the cost of a mild steel, stainless steel, monel, everdur, admiralty 
group of Brown Fintube THERMO-FLO heaters or other metals, to meet individual conditions. 
—plus their installation—is /ess than just the ; ‘ . 
" installation of a bare pipe coil having equivalent Bulletin No. 491 Gives Full Details. 
" heating capacity. Write for a copy. Today! 
4 
THE BROWN FINTUBE CO. Wee 
mer tS) Peo HEAT TRANSFER 
. PRODUCTS 
716 
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11—Air Ejection Pump 


A new “SK Ejectopump” operates 
by compressed air at 30 to 50 psi. and 
is said to handle, without aeration, 
many liquids of varying viscosity at 
temperatures up to 120° F. and high- 
er, depending on lift. Pumps have 
a maximum suction lift of 25 ft. 
and discharge heads up to 55 ft. Grit- 
ty and corrosive material can be 
pumped without damage to the equip- 
ment because there are no glands 
and no bearings. A rhythmic cycle of 
suction and discharge is maintained 
automatically by the air-operated 
ejector in the pump head. Schutte and 
Koerting Co. 





12—Explosion-proof Controls 


A new line of explosion-, dust-, and 
splash-proof controls has been added 
to the Coral Designs Co. standard 
static pressure controls. They are 
designed for hazardous locations in 
refineries, chemical plants, distiller- 
ies, grain elevators, and the like. 
Units are for very low pressures 
where regulation is required in in. of 
water pressure or vacuum. They are 


obtainable in standard ratings rang- 
ing from 0 to 20 in. of water, or vacu- 
um with range adjustment, and with 
fixed and variable differentials of 0.2 
to 2 in. water. They also are avail- 
able with double throw circuits or 
floating contacts. Electrical ratings 
are approved by Underwriters’ Lab- 
oratories for 10 amp., 125 v., or 5 
amp., 250 v., A.C. Coral Designs. 





13—Laboratory Flowmeters 





A rotameter-type set of laboratory 
flowmeters, comprising three instru- 
ments and each containing a glass 
and a stainless steel ball, provides for 
measuring a range of air flow from 
3 to 110,000 cc./min., or a range of 
water flow from 0.064 to 3,800 cc/ 
min. Instruments with a single glass 
ball also are available for those who 
require an all-glass construction be- 
cause of corrosive conditions. Each 
instrument is supplied with a ground 
glass male and female outlet, and a 
complete set of calibration curves, 
and correction charts. Emil Greiner 
Co. 





14—Air-operated Pipe Saw 


The Wachs “National” Pipe Saw, 
operating by air power, will cut cast 
iron or steel pipe, from 12 to 48 in. 
in diameter at the rate of.2 in./min- 
ute. It uses a high-speed type steel 
milling cutter which leaves clean-cut 
milled edges and operates on 85 psi. 
air. Adjustments for different pipe 
sizes are made by setting guide roll- 


ers and altering the two travel-chain 
lengths. The saw is portable, weighing 
265 lbs., and can be set up for work 
by two men in about 15 minutes. 
Underground cuts can be made with 
14 in. clearance in the ditch, E. H. 
Wachs Co. 





15—Accurate Pressure Switch 


Close accuracy is said to be a fea- 
ture of a new Auto-Lite diaphragm 
pressure switch, which will control 
contact at +0.25 psi. The switch is 
designed to indicate pressures ranging 
from 10 to 25 psi. and will withstand 
up to 300 psi. with no effect on the 
beryllium copper diaphragm which 
is sealed with an “O” ring. Con- 
struction is such that there is a high 
ratio of travel at the breaking point, 
providing a wiping action on the 
contact points. The unit is designed 
to carry up to 5 amps. at 12 volts, 
AC or DC, and is made in two styles 
—single wire for grounded circuit 
and double wire for ungrounded cir- 
cuit. It will be made available in 
other pressure ranges for individual 
applications. Electric Auto-Lite Co. 
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A NEW SMALL TRAP 
witt BIG TRAP 
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16—Petroleum Test Thermometers 


Two newly developed testing therm- 
ometers are being offered to meet the 
specification of the API Code (25 and 
ASTM 58F-48T and 59F-48T) for 
crude oils. The 16% in. Cup Case 
thermometers are made in two ranges: 
—30 to +120° F., and 0 to +180° F. 
" with a guaranteed accuracy of + 4” 
F. The case is oak and treated to 
in resist warping. Non-sparking, brass 

cup holds 100 cc. samples. The Ar- 

mored thermometers are 12 in. long, 
with the etched stem thermometer 
encased in brass armor. Ranges are 
_30 to +120° F. and 0 to 180° F. Tt 
Taylor Instrument Cos. 





a. 








hain §} 17—Preparative Centrifuge 
hing 
vork 
utes. 
with 


fea- 
agm 
trol 
h is 
ing 
and 
the 
hich 
Son- 
igh 
int, Available for pressures from 0 to 150 p.s.i., the Strong* No. 070 
the fits all standard trap applications. Built especially for use on 
ned The Model L “Spinco” Preparative laundry, restaurant and hospital equipment and in industry 
olts, Centrifuge applies forces up to 125,- wherever small drainage is a problem. 

yles 000 times g on 150 cc. of material, As with all Strong Semi-Steel Traps, the 070 is guaranteed 
cuit and 60,000 g on quantities ranging | against defects in material and workmanship for one year. 


; up to 1100 cc. The unit i e Ts . : 
cir- oa cee : hath | Write today for more complete information. 
to m-chamber type, with a two- | *T. M. Reg. U.S. Pat. Off. 


jual stage mechanical pump creating a | 
2 usable vacuum within 5 min. of | STRONG, CARLISLE & HAMMOND COMPANY 
starting. Housing is 25 by 30 by 36 1392 West 3rd Street 

in. Smallest rotor available is 634- a Cleveland 13, Ohio T Anum-Men 

in diameter, holds 150 cc. of mate- eee ; ; = — ae anal 
rial, and reaches terminal speed of | __ : < r: 
40,000 rpm. in less than 4 min.; larg- - 
est is 1l-in. diameter, holds over a 
liter, and reaches maximum speed of 
20,000 rpm. in less than 20 min. 
Gearei drive mechanism is electrical- 
ly powered by a 1144-hp motor, which 
is ordinarily supplied for operation 
on 115 230-volt, 50 or 60 cycle power. 

















i = 
s Prices are approximately $3300 with Blast Trap Strainer 
ee refrigeration (for processing mate- = er : 8 
i rial at reduced temperatures), $3000 ~ a mt 

Without Specialized Instruments *Xo) 

Corp i 
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Serving the 
Petroleum and 


Process Industries 


OIL AND GAS TANKS 
PRESSURE VESSELS 
WELDED STEEL PLATE 
CONSTRUCTION 


BUFFALO TANK 
CORPORATION 


General Sales Office 
744 Broad St., Newark 2, N. J. 
PLANTS 
Buffalo, N. Y. 
Baltimore, Md. 





Dunellen, N. J. 











LIQUID LEVEL 
CONTROL AND 
AUTOMATIC 
CUT-OFF 


Here is the new 
Magneswitch Type 
H magnetic proxi- 
mity float switch 
that gives you more 
dependable, more 
accurate control with less main- 
tenance. For high and low stage 
alarm, limit switches, intake and 
suction scrubbers, etc. Standard 
controls for pressures from vacuum 
to 600 psi. 


Check these advantages! 


No Packing Boxes, Bellows, or Diaphragms 
Forged Steel Body 

No False Action Due To Turbulence 
Standard or Explosion Proof Cover 
Mechanism Isolated from Corrosive Fluids 


WRITE TODAY FOR FULL 
DESCRIPTIVE INFORMATION 


JO-BELL PRODUCTS, INC. 


4840 So. St. Louis Ave., Chicago, Ill. 
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18—Fast Unloading Pumps 


A new 200 gpm. positive displace- 
ment pump has been designed to 
speed up loading or unloading of fuel 
oil, gasoline, or Diesel fuel. It is to- 
tally enclosed, as is the motor and 
gearing, thus permitting operation of 
the unit outdoors without any pro- 
tection. Optional valve on pump 
head is designed to prevent damage 
if discharge line is closed. Viking 
Pump Co. 





19—Calculating Service 


A new engineering computing serv- 
ice,- employing automatic electronic 
calculating machines, punched card 
forms, and other modern equipment 
for high-speed engineering analysis 
work now is available to a wide va- 
riety of industries who want to re- 
duce overhead and release scientific 
and technical talent from routine cal- 
culations for full time devotion to 
creative work. Special equipment 
has been developed and put to use 
for reading data from graphs, film, 
or tape records. Fields covered in- 
clude structure, electronics, chem- 
istry, physics, hydraulics, production 
study, statistical analysis, and the 
like. Telecomputing Corp. 





20—Plastic Skylights, Windows 

“Alsynite” is a new light-weight— 
8 oz/sq. ft. — translucent material 
which can be substituted for conven- 
tional glass in skylights and windows 
and eliminates the need for heavy 
and costly framework. It consists of 
sheets of “Fiberglas’” mat, impreg- 
nated with “‘Laminac” resin, and is 
corrugated similar to corrugated met- 
al sheets. It can be sawed, nailed, 
punched, drilled, and fastened in 
place with ordinary sheet metal 
screws, or bolts. With flat corruga- 
tions, sheets 26-in. wide are available 
in 8 to 10 ft. lengths. It can also be 
supplied with curved corrugation for 
Quonset applications. Owens-Corning 
Fiberglas Corp. 
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AMMONIA 


(Refrigeration 


TANK CARS 
and 
CYLINDERS 


direct service 
from producing 
point to user avail- 
able on contract 
shipments or spot 
orders from... 


SPENCER 
CHEMICAL 
COMPANY 
Executive and Sales Offices 
613 Dwight Building 
Kansas City 6, Missouri 


CONTACT 
SPENCER 
NOW FOR YOUR 
AMMONIA 
NEEDS 
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21—Technical Information Service 





Current information of a technical 
and economic nature on petroleum 
refining and related fields is now 
being offered in “The Monthly Sum- 
mary of Industrial Developments Re- 
lated to Petroleum Processing,” the 
first issue of which was published 
May 2, 1949. The summary will be 
published during the first week of 
each month and constitutes a survey 
of interesting literature in one daily, 
17 monthly, and seven weekly peri- 
odicals in their coverage of the petro- 
leum processing field. It is being pub- 
lished by the Technical Information 
Division of the Georgia Tech Engi- 
neering Experiment Station, under the 
editorship of Ben H. Weil, chief of 
the Division. The bulletin is avail- 
able to any individual, company, or 
library only on a full participating 
sponsorship basis, with the sponsor 
designating the number of copies 
he needs. Mr. Weil, prior to joining 
Georgia Tech, was for five years 
chief of the Information Section of 
the Gulf Research & Development 
Co.’s Chemistry Division. The author 
of several books and articles on pe- 
troleum chemicals, plastics, synthetic 
liquid fuels, etc., he has served as 
editor of PETROLEUM PROCESSING’s 
“Tomorrow in Petroleum Technolo- 
gy” since its inception. Georgia In- 
stitute of Technology. 




































Trade Literature 


22—Bubble Tray Research 


The Kelloggram, Issue 2, 1949: de- 
Scribes in pictures and text how a 
transparent, Lucite-constructed ex- 
perimental model of a bubble tower 
has aided in research on tray ef- 
ficiencies, new design, and the like. 
M. W. Kellogg Co. 










23—Surge Control in Piping 





Bouncing Pipes, Engineering Bulle- 
tin No. 121, explains in lay language 
and with cartoon-style diagrams the 
physical mechanisms involved in the 
control of surge pulsations in gas 
and air piping. Burgess-Manning Co. 










24—Expansion Joints 






CMH Expansion Joints, Bulletin 
EJ-49; eight pages covering sizes, 
Specifications, and other information 
on bh “Free-Flexing” and ‘“Con- 
trolle’ Flexing” corrugated type ex- 
Pansicn joints in copper and stainless 


steel construction. Chicago Metal 
Hose orp. 
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LPG BLENDED MORE PROFITABLY 
AND MORE UNIFORMLY 


a simplified 


BUTANE FLOWMETER 
AND TRANSMITTER 


: FLOW 
| CONTROL 


ALVE 


= PROPANE | 
FLOW 
CONTROLLER} 


FLOWRATOR 
METERING 
ELEMENT 


The F & P RATIO CONTROLLER blends over- 
head products from depropanizer and debutanizer 
columns to exact vapor pressure specifications. It’s 
no longer necessary to change tower operation 
when vapor pressure specs are altered; you simply 
turn a knob in the RATIO CONTROLLER to 
get any blend ratio between 90% C3 - 10% C4 and 
10% C3 -90% C4, 


The flow of butane is accurately measured by a 
FLOWRATOR meter-transmitter. This resets the 
control point on a similar FLOWRATOR instru- 
ment which controls the amount of propane put 
into the LPG mixture. 


Here are a few of the “plus” features of the F & P 
RATIO CONTROLLER: 


1) They record butane and propane flows; valu- 
able operating records are produced without addi- 
tional flowmeters. 2) Their flow scales are 
uniformly spaced; peak accuracy is assured over 
the entire range of flow measurement. 3) They 
are free of electrical connections; safe in hazardous 
areas. 4) They require no “meter runs”; install- 
ation cost are low. 5) There is just one moying 
part, free of packing glands; main- 
tenance costs are negligible. 


For detailed engineering information 
write for Bulletin 53. 


FISCHER & PORTER CO. 
DEPT. 9R-1Z HATBORO, PA: 













INSTRUMENTS FOR FLOW MEASUREMENT 
AND AUTOMATIC CONTROL 
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25—Reaction Vessels perature Transmitter, a fast-response, 










Pfaudler “R” Series Reaction Ket- pneumatic force-balance instrument, 
tles, Bulletin 860; 14 page booklet providing a derivative action which 
giving specifications on standard and compensates Sor cme santy 
custom-built, high pressure, glass- transfer and lags introduced by sep- 
lined. steel reaction kettles, auxil- arable wells. Taylor Instrument Cos. 
iaries, fittings, and accessories. The “ 
oe A —g 27—Pipe Tool Catalog 


- P 7 Toledo Pipe Tools Catalog; a 52- 
26—Rapid-acting Transmitter page catalog covering hand-operated 

Taylor Technology, Vol. 1, No. 4, tools in capacities up to 12-in. pipe; 
Spring, 1949: includes a _ technical power machines in three models for 
article on the new “Transaire” Tem- ¥% to 4-in. pipe; power drives in three 













THE SARGENT 
VISCOSIMETER 














The Sargent viscosimeter 
bath has been in general 
use, in its essential form 
for more than ten years 
and because of the sound- 
ness of its design, the 
present stock differs only 
in minor refinements 
from the original models. 
Precision of automatic 
' temperature control in 
-- -- i“ the Sargent bath is actu- 
ally, at least as good as its rating of +0.02° F. and in order to attain this degree of 
efficiency we believe an oil bath must have the following essential factors. 


1. Lagless heaters formed of heavy gauge chromel helices directly exposed to 
the oil. 


2. A high rate of circulation using directed turbine flow. 


3. Variable input to the permanent and intermittent heaters, such that the 
steady heat supply can be set to compensate the greater part of the steady rate 
of heat loss, leaving a minimum wattage to be applied by the intermittent heater, 
as the cyclic correctional increment. 

4, Double walled container. 

5. Thermoregulator of the maximum sensitivity compatible with service- 
ability characteristics. 

The proper balance of these factors makes the Sargent viscosimeter bath the 
only bath which we are certain is capable of the rated precision when using oil 
as the bath medium and-operating in the vicinity of 210° F. 
































Specifications: 


Range: to 210° F. 

Dimensions: Inner jar diameter 10”, depth 10” 
Outer jar diameter 12”, depth 12” 

Precision: 0.02° F. 

Maximum Power Consumption: 1200 watts. 


$-83255 VISCOSIMETER BATH—Oil, Constant Temperature High Precision 
0.02° F., Sargent (Patent No. 2,037,995). As described, for use from 115 volt 50/60 
NY ete nics doc ssacucz cennasacnge danctte ceseecéaincasits canteen ricieccae puabihsidbatentiewcaiadic $230.00 


SARGENT K 


SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS 
E. H. SARGENT & COMPANY, 155-165 EAST SUPERIOR ST., CHICAGO 11, ILL. 
MICHIGAN DIVISION 1959 EAST JEFFERSON DETROIT 7, MICHIGAN 
SOUTHWESTERN DIVISION S915 PEELER ST. DALLAS 9, TEXAS 
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threacers; 
supplies and accessory equipment. To- 
ledo Pipe Threading Machine (Co, 


28—Perco Processes Explained 


Pointing the Way to Profits with 
Perco Processes; Bulletin 163; 28 
page brochure describing the Perco 
processes including cycloversion, po- 
lymerization, dehydrogenation, gas 
reversion, HF alkylation, copper 
sweetening, superfractionation. Phil- 
lips Petroleum Co., Perco Division, 








29—Oil Company Research 


Atlantic Research at Work; a 28- 
page booklet telling in words and pic- 
tures how one petroleum company 
conducts its various research pro- 
grams. Atlantic Refining Co. 


30—Pipe Joint Data 


Gaco Pipe Joint—Engineering Da- 
ta: a brochure giving engineering 
specifications and sizes for the new 
rubber lined Gaco pipe joint, and 
fittings, available in nominal pipe 
sizes from 1% in. to 10 in, (The pipe 
joint was reviewed in ‘“What’s New!” 
February, 1949, No. 4). Gates Engi- 
neering Co. 


31—Protective Coatings 


“Perma-Skin” Vinyl Corrosion Re- 
sistant Protective Coatings: a 4-page 
foider describing a system for pro- 
tecting metal, wood, stone, brick 
and concrete structures against corro- 
sion by atmospheric and chemical ac- 
tion. Dennis Chemical Co. 


32—Liquid-liquid Extraction 


Centrifugal Liquid-Liquid Extrac- 
tion Overcomes Emulsifying Tenden- 
cy: a reprint from Chemical Proces- 
sing Preview, describing the applica- 
tion of pressure-tight, centrifugal, 
multi-stage extractors to the solvent 
extraction of penicillin broth. Pod- 
bielniak, Inc. 


33—Communication Systems 


New Code Call Systems, Bulletin 
4B-269: 6-page folder describing op- 
erating features of a new 20-station 
call unit for locating personnel not 
at their customary locations. Signal 
Engineering & Manufacturing Co. 


34—Welding Supplies 


Gas Welding Supplies, Catalog 12: 
16 pages on Airco’s rods, fluxes and 
other gas welding supplies. Gives 
descriptions of mechanical properties 
and recommendations regarding ap- 
plication. Air Reduction Sales Co. 


More “What's News!“Items, p. 721 
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Fleet of antiknock rating cars from the East Coast 
Road Test Laboratory enroute to: testing area. 
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Combustion knock is one of the most important factors 
limiting development of improved engines. While labora- 
ctrac- tory test _methods provide a measure of fuel knocking 
nden- SA eo *.. 6: 5 Se te characteristics, the final criterion of a fuel’s worth is its 
roces- ; > ba ee SE pee performance in a car on the road. For that reason, road 




















plica- Fie oT RZ: x a testing plays an important part in the Du Pont research 
fugal, SS Mee est WM ae ay Og - ae program on tetraethyl lead and other antiknock agents. 

olvent Fee ah \ ghe in. Ne f? SS To provide a complete evaluation of fuels and additives 
Pod- ng re TES che ee an 


under a wide variety of road conditions, Du Pont maintains 
road testing facilities on both the East and West Coasts. 
Cars of the East Coast Laboratory weekly roll up thousands 
of miles studying fuel performance in both stock passenger 


— cars and cars equipped with experimental high compres- 
tation ; ; sion ratio engines. 

oe ™ 2 a . The Road Test Laboratory is used by Du Pont to evaluate 
Signal - = motor car fuel needs and to proof-test the experimental 
Co. _ — additives which come from chemical research. This is 


research aimed at helping you produce better fuels— 

today and in the future. 
yg 12: 
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g ap- Drivers compare notes 
Co. between test runs. 
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e It is well known that fuels of different chemical types have 
M é 14 | AY HU V7 V1 markedly different “octane numbers” under different en- 
gine conditions. When compared with laboratory ratings, 
some fuels appreciate in octane value on the road while 
others depreciate. The numerous factors affecting fuel 
performance such as operating conditions, vehicle and 
Fuel Performance engine design and many others are being investigated by 
the East Coast Laboratory through extensive road anti- | 
. ’ knock and endurance testing. a i 
in Tod ay § a ne Another project is an investigation of the effect of 
experimental high compression ratio research engines on 
fuel performance. These are installed in test cars and are 
being used in the study of fuel requirements. 


4 ae 
To morrow s En Gg ines Information developed through road testing will contrib- 


ute to improved additives and fuels, today and in the future. 













For comparative service and endurance tests on fuels identical 
cars are used. Here a group is being serviced prior to a run. 


MAKE DU PONT THE SOURCE FOR ALL 
OF YOUR GASOLINE ADDITIVES... 






Migelis yl | R=Yers | Compounds In addition to stock passenger cars, cars equipped 


° ae ° with experimental high compression ratio research 
ulicls Mix — Aviation Mix engines are used to study fuel performance. This 10 
Antioxidants 


to 1 ratio engine is being checked during a road test. 


Metal Deactivator — Dyes 


E.1.DU PONT DE NEMOURS & COMPANY (INC.) 
PETROLEUM CHEMICALS DIVISION 


Wilmington 98, Delaware 











REG. U. s. PAT. OFF. Wilmington, Del. Wilmington, Del. 
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Setter Things for Better Living. .. Through Chemistry District sng District ym 
Laboratories: Houston, Texas Offices * ) Houston, Texas 


El Monte, Calif. Los Angeles, Calif. 
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What’s New! 
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35—New Design in Fittings 

New Main Line Fittings for Gas 
Transmission Systems, Bulletin 492: 
describes in question and answer form 
a unique new design in compound ells, 
the “Compound Tanj-Ell”, which pro- 
vides virtually any angle needed in 
laying, say a field gathering system, 
without heavy bending equipment 
needed. Includes specification tables 
on the fittings in sizes from 85% to 
36 in. O. D. Taylor Forge & Pipe 
Works, Inc. 


36—Valve Prices Reduced 


Errata Sheet—Catalog No. 48; and 
Bulletin 48-105A: covering price re- 
ductions of about 10% on Farris 
Safety .and Relief Valves, effective 
May 9, 1949. Farris Engineering 
Corp. 


37—Tank Capacity Calculator 


Hammond Tank Capacity-Size Cal- 
culator: a pocket slide rule for cal- 
culating the capacity (in gallons, cu- 
bic feet, or 42-gal. barrels) of ver- 
tical tanks; also gives decimal equiv- 
alents of a foot for inches from 0 
to 12 by eighths. Hammond Iron 
Works. 


38—Synthetic Fuel Instrumentation 


Instrumentation for Coal Hydro- 
genation Processing: a 20-page book- 
let describing, with diagrams, the in- 
strumentation at the Bureau of Mines 
demonstration plant at Louisiana, Mo. 
Minneapolis-Honeywell Regulator Co., 
Brown Instruments Div. 


39—All-chemical Lube Additive 


Aerolube 70, a new all-chemical ad- 
ditive for crankcase lubricants, is 
described as an oxidation and bear- 
ing corrosion inhibitor requiring a 
minimum amount of storage space 
because no diluent oil is needed; the 
material has complete solubility in 
oil, stability, and compatability with 
other additives. American Cyanamid 
Co. 





For Your Convenience 


susiness. reply cards are in- 
cluded in this issue of PETROL- 
EUM PROCESSING to _ assist 


you in obtaining more informa- 
tion on any items reviewed in 
“What’s New!” You'll find 


them facing page 713. Just 
circle the numbers correspond- 
ing to the numbers on the items 
yowre interested in, fill in the 
bottom of the card, and drop it 
in the mail. No postage re- 
quired, 
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THIS BENCH PIPE VISE 








Fel Gea Pipe Vises are equipped 
with handy pipe rests and benders... 


@ rRiceip bench vises make your work extra easy, fast, 
efficient. Integral pipe rests support pipe firmly. Handy 
built-in benders won’t mar or flatten pipe. LonGrip 
jaws of heat-treated tool-steel have bulldog grip but 
are easy on polished pipe or tubing. 8 sizes for pipe to 
6." RiItatD bench, post, stand and Tristand vises, yoke 
and chain types... give you more for your money. 
Buy them at your Supply House. 







WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL CO. ° ELYRIA, OHIO 
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Visual research on bubble trays by Kellogg 


Bubble tower research of the vis- 
ual type, initiated by M. W. Kellogg 
Co. as far back as 1935, has been 
made more flexible by use of a trans- 
parent, Lucite plastic unit. The 
stroboscopic photograph of the unit 
in action shows artificial induction of 
severe dumping at the right half of 
the lower tray and excessive entrain- 
ment above left half. Droplets in 
left half are so violently agitated by 
vapor that they are running coun- 
tercurrent to the flow across the 
plate. 

Although this may cause good mix- 
ing, the lack of bubbling and conse- 
quent dumping at the right create a 
serious loss in efficiency. 

The latest Kelloggram, Issue 2, 
1949, carries a complete story on 
the company’s bubble tray experi- 
ments. Readers desiring a copy are 
requested to circle No. 22 on the 
“What’s New!” reply card facing 
page 713. 


New Houston Engineering Firm 

The Wyatt C. Hedrick Engineering 
Corp., a new enterprise formed by 
Wyatt C. Hedrick, Houston architect 
and engineer, will specialize in the 
planning and construction of plants 
for the petroleum, natural gas, chem- 
ical, and allied industries. 

Heading the company is G. M. Mc- 
Granahan, formerly assistant general 


Bubble Trays Studied Visually At Kellogg's Laboratories 









Above: _ Translu- 
cent skylight 
sheets of plastic 
and Fiberglas fas- 
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manager of Dow Chemical Co.’s 
Texas Division, and more recently 
vice president and general manager 
of the McCarthy Chemical Co. Other 
officers include H. H. Bowen, vice 
president; Robert H. Gaddy, secre- 
tary; and Hedrick as vice president 
and treasurer. Mr. Bowen also has 
been connected with both Dow and 
McCarthy. General offices will be 
maintained in Houston. 


Republic Holds Three-day Open House 

Over 5000 oil industry leaders in 
the California area attended the recent 
three-day open house in the new 
modern headquarters of Republic 
Supply Co. of California, 2600 So. 
Eastland Ave., Los Angeles 5. Guests 
were given an informal tour through 
the 23,000 sq. ft. office and the 90,000 
sq. ft. warehouse. 


Skyrm Up at General American 

Harold D. Skyrm has been elected 
vice president of General American 
Transportation Co. at its annual 
meeting, it has been announced by 
Sam Laud, president. Mr. Skyrm, 
who has been associated with Gen- 
eral American for many years in 
several capacities, was recently made 
head of the Process Equipment, 
Plate & Welding, and Wiggins Vapor 
Seals Divisions, with offices in Chi- 
cago. 











National Tank Completes New Plant, 
Uses Unique Plastic Skylights 


National Tank Co., Tulsa, has just 
completed a new plant, adding 240,- 
000 sq. ft. to its shops area, on a re- 
cently acquired 3614-acre tract across 
the road from the “old” plant, which 
has a working floor area of 5000 sq. 
ft. 

The new facilities are divided into 
10 major departments. All are served 
by heavy-duty overhead cranes in tue 
5 to 10-ton class, some on trolleys. 
The separator assembly bay includes 
a 2000° F. stress-relieving furnace, 
7x 7x 40 ft. A larger furnace for 
the same purpose is located in the 
heavy welding bay. The latter meas- 
ures 15 x 15 x 80 ft., and can handle 
vessels 12 ft. in diameter, and any 
length, and shell thicknesses up to 2 
in. 

A feature of the windows and roof 
skylights in the plant is the use of 
a new light-weight material instead 
of conventional glass, thus eliminat- 
ing the need for expensive frame- 
work usually required. Known as 
“Alsynite,” the material consists of 
translucent sheets of “Fiberglas’” mat 
impregnated with ‘“Laminac” resin, 
and weighs about 8 oz./sq. ft. Cor 
rugated in a manner similar to cor- 
rugated metal sheets, it can be sawed, 
nailed, punched, or drilled, and fas- 
tened in place with ordinary sheet 
metal screws or bolts. For weather- 
proofing lap joints, a translucent 
mastic is available. (See “What's 
New!” section this issue, Item No. 
20.) 


Bottomley Is TRECO Vice President 


Harold Bottomley, formerly chief 
process engineer for the Refinery 
Engineering Co. of Tulsa, has been 
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RAISE THE RESEARCH 
OCTANE RATING OF YOUR 
CONDENSATE GASOLINES 


Cycling plant or condensate gasolines can be upgraded in both Research 
and Motor Octane yalues with an economical, efficient PERCO Cyclo- 
version Catalytic Reforming Unit in your plant. 


Full scale commercial PERCO operations on 
cycling plant or condensate stocks are meet- 
ing with complete success. Research octane 
ratings are being raised as much as ten 
numbers at the 3 cc TEL level with high 
yields. Catalyst cost is extremely low — 
actually only a fraction of a cent per barrel. 


Install a Perco Cycloversion Catalytic Reform- 
ing Unit, the plant that has already been 
proved by actual construction and operating 
experience. 


Considerable flexibility in processing con- 
ditions is possible with Perco Cycloversion 





PERCO PROCESSES 
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Catalytic Reforming to meet varying product 
specifications. A Perco engineer will gladly 
explain more fully the benefits you may 
expect from a Perco application to your 
cycling plant or condensate stocks. 


Write for our lat- 
est 28 page bro- 
chure, ‘‘Pointing 
the Way to Profits 
with Perco Proc- 
esses." 


PHILLIPS 
PETROLEUM 
COMPANY 


PERCO DIVISION 
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4 ibe TWIN TANKS shown are two more examples 
of the twin advantages Posey offers users of gas 
storage equipment: (1) sound Posey construction 
(2) sensible Posey estimates. 


Posey shop practice eliminates many “rule-of- 
thumb” methods . . . many outworn fetishes .. . 
that do nothing to improve tank quality, but do a great 
deal to increase tank costs. Yet Posey omits NO prac- 
tice that makes for dependable, pressure-resistant 
installations. Posey tanks are expertly designed with 
liberal allowances for safety factors. Physical and 
chemical analyses of steels used are gladly furnished 
to customers upon request. Strict X-ray inspection 
assures faultless welding. Tanks are “custom-built” 
to specifications in all sizes up to 30,000 water gallons. 


Posey tanks are fabricated in strict accordance 
with standard codes . . . minimize hazards . . . meet 
insurance requirements . . . reduce maintenance. 
Posey is equipped to do the complete job .. . from 
initial design to fabrication to final erection. Write 
today for full details. No obligation. 


Established Since 1910 
New York Office: Graybar Building 


POSEY IRON WORKS, INC. 


formerly LANCASTER IRON WORKS, INC. 
LANCASTER, PENNA., U.S.A. 


DIVISIONS: Steel Plate « Asphalt « Steel Form « Brick Machinery 
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appointed a vice president, according 
to President T. M. Lumly. Mr. Bot- 
tomley joined TRECO in 1947 after 
having served in various engineering 
capacities with Republic Oil Refin- 
ing Co., Cities Service Oil Co., Cos- 
den, Kanotex, and Shell. In his new 
position, he will devote a greater 
portion of his duties to contacting 
the company’s clients in widely scat- 
tered sections of the country. 


Griscom-Russell Executive Changes 


Russell C. Jones, president of Gris- 
com-Russell Co. since 1939 and as- 
sociated with the company for 40 
years, retired as president on April 
30, but will continue as a director. 
Kenneth B. Ris, previously vice pres- 
ident in charge of sales, has been 
elected to succeed Mr. Jones. At 
the same meeting, the Board of Di- 
rectors elevated Charles D. Stef- 
fens from sales manager to vice 
president—sales. James W. Elizardi 
was elected vice president—petroleum 
sales, reporting to Mr. Steffens. 


Mr. Jones originated many of Gris- 
com-Russell designs of heat transfer 
apparatus, and played a leading role 
in guiding the expansion of the com- 
pany’s products into the petroleum 
refining, utilities, and chemical pro- 
cess industries. 


Lukens Steel Staff Promotions 


Three promotions on the staff of 
Lukens Steel Co., Coatesville, Pa., 
have been announced by Lester M. 
Curtiss, general works manager. Har- 
ry A. Fohl has been named chief en- 
gineer; Neils H. Jensen, assistant 
chief engineer; and Malcolm B, An- 
trim, superintendent of _ electrical 
maintenance. 


P. C. Haldeman, who has_ been 
chief engineer since 1932, and Walter 
H. Burr, who has been superintendent 
of electrical maintenance since 1921 
will retire July 1, each having 
reached the age of 70 years. 


American Cyanamid Appointments 


The recently formed new product 
development department of Ameri- 
can Cyanamid Co. announces the ap- 
pointments of Dr. James R. Dudley 
aS supervisor of new product devel- 
opment and John D. McPherson as 
Supervisor of market research ac- 
tivities, 

Dr. Dudley, a graduate of Carle- 
ton College in 1936 and holding his 
advanced degrees from the Univers- 
ity of Iowa, joined the company in 
1940 as a research chemist at the 
Stani‘ord laboratories. 


Mr. McPherson joined the com- 
Pany in December, 1945, after his 
release from the Chemical Warfare 
Service of the U. S. Army, with the 
rank of Lieut. Colonel. 


PETR::LEUM PROCESSING, June, 1949 


Insulation Manual Published 


A 96-page manual on 85% Mag- 
nesia insulation is being published by 
the Magnesia Insulation Manufactur- 
ers Association and will be made 
available in July to those individuals 
who have a direct interest in indus- 
trial heat insulation. 


Among the subjects covered are: 
properties, determination of correct 
thicknesses, application and finish- 
ing procedures, and maintenance. The 
appendix will contain a discussion of 
practical applications of heat trans- 
mission theory, definitions of techni- 
cal terms, data tables, a glossary of 
trade terms, and a list of trade names. 

Requests for copies should be made 
to the Association at 1317 F Street, 
N. W., Washington 4, D. C., on busi- 
ness letterhead, giving the title of the 
individual making the request. 


Expansion and Transition 


Dow Chemical Co. has transferred 
to its subsidiary, Dowell, Inc., Tulsa, 
the marketing of its magnesium 
anodes, “Galvo-Pak” and ‘“Galvo- 
Line” for control of underground 
corrosion. 

Fritz W. Glitsch & Sons, Inc. have 
recently moved into a new plant at 
4800 Singleton Blvd., Dallas. The 






ENGELHARD 


PORTABLE ANALYZER 
Determines CO, Instantly 





FOR THE PETROLEUM 
INDUSTRY 


We are fully staffed to design, 
build, and equip complete re- 
fineries and chemical process- 
ing plants. 


Under one contract and one 
responsibility, we deliver each 
job complete... ready for 
operation. 


We also furnish engineering re- 
ports and surveys. Current cost 
data available at all offices. 
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THE FERGUSON BUILDING © CLEVELAND, OHIO 


OFFICES IN NEW YORK, HOUSTON, 
& CHICAGO, CINCINNATI AND LOS ANGELES 

























































































No more need to take combustion gas 
samples to the lab. With this compact, 
self-contained, completely portable, pre- 
cision instrument, you can determine 
carbon dioxide content in boiler furnaces 
and atmosphere-type heat-treating fur- 
naces accurately, instantly, on a direct- 
reading meter. 

Supplied complete with aspirator bulb, 
dryer, hose, all accessories. For full in- 
formation just fill out the coupon. 
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main manufacturing building, 270 x 
400 ft., will contain fabricating facili- 
ties devoted to the making of carbon 
and alloy steel trays and caps, tower 
internals, and pressure vessels for 
the petroleum and chemical indus- 
tries. It is estimated that the new 
arrangement will handle more than 
four times the old plant output. 


Magneswitch, Inc. has announced 
that effective May 1, 1949, its name 
will be Jo-Bell Products, Inc.. Ad- 
dress is now 4840 South St. Louis 
Ave., Chicago 32, Ill. 


°° bencenee ant 

Model "500" Recoraing 

Thermometer. Priced 
from $37.50 


The low-priced Recorder 
shown above is precision-en- 
gineered for accuracy. Liq- 
vid-filled movement is re- 
sponsive to changes 
throughout the temperature 
range. Legible 6” chart with 





Walsh Refractories Corp. has an- 
nounced the occupancy on or about 
June 1 of its new general offices 
at 101 Ferry St., St. Louis 7, Mo., 
conveniently adjacent to the St. Louis 
plant at 4070 N. First St. 


New Branches and Distributors 


Kieley & Mueller Inc., North Ber- 
gen, N. J., has announced three new 
sales representative appointments. 
John G. Kirkpatrick, 4405 Schenley 
Farms Terrace, Pittsburgh 13, Pa., 
will cover the tri-state area of Penn- 































































































wide selection of chart 
ranges between minus 40°F. 
and plus 550°F. Choice of 
24 hr. or 7 day movement. 
Send for catalog showing 
this and many other types 
of Auto-Lite Thermometers. 












NEW YORK 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 

TOLEDO 1, OHIO 

+ CHICAGO + SARNIA, ONTARIO 
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sylvania, New Jersey, and New York. 
Mr. Kirkpatrick has been in sales 
for four years with the Bristol Co, 
and one year with Fischer & Porter 
Co., as well as seven years as instru- 
ment engineer with Koppers Co. at 
its Kobuta, Pa., plant. 

The Van Hala Industrial Sales Co., 
1051 Power Ave., Cleveland 14, Ohio, 
will be an exclusive K & M sales rep- 
resentative in the Cleveland area. 
Henry A. Van Hala, head of the 
firm, formerly was Cleveland district 
manager for the Bristol Co. 


Eggelhof Engineers, of Dallas and 
Houston, has established a new office 
in Corpus Christi, with Gordon R. 
Catts Jr., as division sales engineer 
in charge. 


Air Reduction Co. has established 
a new warehouse point in Tulsa, at 
Fidelity Transfer & Storage Co., 1540 
East Fifth St. 


Other Personnel Changes 





Kennedy Valve Mfg. Co.—J. Law- 
rence Kennedy has been appointed 
assistant to the president, in which 
capacity he will direct the advertis- 
ing and sales promotion activities. 


Schutte & Koerting Co.—Frederick 
L. Seibold has been named sales man- 
ager and Frederick Boehm has been 
appointed chief engineer. 


Hooker Electrochemical Co.—Wil- 
liam F. Goerge, New York district 
sales supervisor since 1942, has been 
made sales manager in that district. 
He will continue to headquarter at 
the New York office, 60 East 42nd 
St. 





Peabody Engrg. Corp. — A. P. 
Olches, with the company since 1928, 
has been appointed chief engineer. 
He entered Peabody’s employ as 4 
sales engineer, and advanced rapidly 
to sales manager and then manager 
of research and development. 


Fluor Corp.—Jack E. McKay, after 
three years as assistant to the vice 
president and director of sales, has 
been appointed manager of advertis- 
ing and public relations, with head- 
quarters in Los Angeles. Before join- 
ing Fluor in 1942, Mr. McKay was 4as- 
sociated with Carter Oil Co. at Tulsa, 
and Sinclair Refining Co., Sand 
Springs, Okla. 


Brown Fintuhe Co.—Laurence C. 
Johnston has been appointed district 
sales manager, with headquarters in 
New York City. Engaged in the heat 
transfer field for the past 15 years, 
Mr. Johnston previously was eastern 
district manager for Process Engl 
neering, Inc., and also chief engineer 
of the Patterson-Kelley Co., Inc. 
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QUESTIONS and ANSWERS 








Gasoline and Cycling Plant Operation 







How do you protect the cor- 
relative rights of operators 
and royalty owners in a gas 
distillate field which requires 
unitization for a cycling plant 
or pressure maintenance proj- 
ect? 


To answer this question it is first 
necessary to know under what state 
laws the unitized operations will be 
conducted. In Louisiana, where laws 
and rules have been set up for forced 
pooling after due process following 
the necessary hearings, then a pro- 
gram can be developed accordingly. 
In other states, where there are no 
laws authorizing forced pooling regu- 
lations, it then becomes necessary to 
have voluntary unitization agree- 
ments between the land owners as 
well as the operators within the 
limits of the defined field. 

In Louisiana, within the past two 
years my company has completed a 
unitization program which we believe 
sets a good pattern for an answer to 


this question. I refer to our Benton 
Unit, located in Bossier Parish, near 
Shreveport. 


Two Producing Zones 


This field had an area of approxi- 
mately 10,000 acres. There are two 
producing zones in the Cotton Val- 
ley Series; one is known as the “D” 
sand and the other as the Bodcaw 
sand, production from which is ap- 
proximately 80 ft. under the “D” 
sand. The “D” sand was a 100% 
gas distillate zone, whereas the Bod- 
caw was a combination gas distillate 
and black oil production zone. 

The operators agreed at an early 
date to the principle of unitization 
and appointed one company as the 
operator of the total field area. This 
was done when there were only five 
wells completed in the field, of which 
only three were productive. The 
lessees agreed they would share de- 
velopment and drilling costs on a sur- 
face acreage basis until such time as 
the field was completely defined and 
geological as well as subsurface en- 
gineering data could be obtained for 
determination of the economic recov- 
ery of the gas and distillate in place 
under each lease. It also was agreed 
among the operators and lessees that 
they would be bound by the deter- 
mination of these “products in place” 
as made by an independent engineer- 
ing firm. Each operator, during the 
period of development, was free to 


Conducted by DAVE THORNTON 





The Questions and Answers pre- 
sented here are from a wire 
recording of the popular “Infor- 
mation Please Session” of the 
28th Annual Convention of the 
Natural Gasoline Assn. of Amer- 
ica, in Fort Worth, April 20-22. 
Their publication is made pos- 
sible through the co-operation 
of the various authorities par- 
ticipating, W. F. Lowe, NGAA 
Secretary, and J. E. Pew, Sun 
Oil Co., session moderator. 











supply information and data to the 
firm, and such information was used 
by it to determine the “products in 
place” under each tract of land with- 
in the unitized area. 

By following this procedure, the 
many bargaining negotiations be- 
tween lease owners in the unitized 
pool were eliminated, since the engi- 
neering firm selected made an un- 
biased determination of the actual 
“products in place’”’ under each lease 
and tract of land. It also provided 
a means to go ahead and rapidly de- 
velop this field in an orderly man- 
ner. It furthermore prevented ex- 
cessive drilling, such as would be re- 
quired by conventional “offsetting” 
development, thereby reducing the 
overall costs to the individual lessees 
in the field. At Benton now there 
are but 17 producing wells in the en- 
tire 10,000 acre area; 13 wells in the 
“D” sand and four in the Bodcaw 
sand. 


Royalty Owner Agreements 


This same procedure was followed 
in getting individual royalty owners 
to agree to accept the determinations 
of the outside engineering firm of the 
“products in place” under their re- 
spective lands. The royalty owners 
further agreed to stand a certain 
charge against their one-eighth of 
the products as a “plant processing 
charge.” With royalty owners agree- 
ing to this charge, the operators like- 
wise agreed to pay the royalty own- 
ers their one-eighth on the basis of 
the plant production and not on some 
percentage figure based on arbitrary 
field tests, such as has been used in 
natural gasoline contracts. 

After the preliminary determina- 
tion had been completed by the engi- 








neering firm, all data, including en- 
gineering and geological information, 
were presented before the Louisiana 
conservation authorities for their re- 


view and approval. The preliminary 
evaluation determination stood until 
one year later, when evidence was 
presented for making a final deter- 
mination of values and equities with- 
in the unitized pool. 

In other words, between the initial 
signing of operating agreements }e- 
tween lessees and starting of the 
complete cycling plant operation, the 
time required was approximately 
two years. In this plan we feel we 
have adequately protected the corre- 
lative rights of all parties concerned 
in this unitized field with a minimum 
of negotiations between both lessees 
and royalty owners. There have been 
no serious disputes, no lawsuits and 
everybody appears satisfield with the 
arrangements.—H. W. Manley, vice- 
president, Barnsdall Oil Co., Tulsa. 


What are the advantages and 
disadvantages of refrigerated 
propane storage versus stor- 
age at normal temperatures? 


The advantages of storing at pres- 
sure, under refrigeration, or insula- 
tion and refrigeration are entirely 
economic. The last cost analysis I 
know of was made three or four 
years ago when a very extensive 
study was made on the cost of bu- 
tane and propane storage in all types 
of vessels. The study considered the 
large 5000 to 10,000 bbl. tanks, 1500 
bbl. horizontal tanks, 30,000 gal. 
tanks, long lengths of large diameter 
pipe, designed for 50 or 75 psi., re- 
frigerated and insulated. 

The conclusion reached at that 
time was that, over a 10-year period, 
the cheapest storage per barrel was 
in the 30,000 gal. plain shop welded 
horizontal tank. In this connection, 
it should be mentioned that storage 
cost in 30,000 gal. tanks has been 
the cheapest because there has been 
such a large demand for that par- 
ticular size for use in marketing and, 
as a result, many companies have 
practically set up assembly lines for 
making that type of storage tank. 
Since so many of them are being 
made, naturally they have been 4 
little cheaper than other types of 
storage but this may not always be 
true.—E. P. Shelton, District Sales 
Manager, Chicago Bridge & Iron Co., 
Tulsa. 
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Whatever the conditions: Extreme temperatures .... extreme 
pressures .... steady flow or shock service . . . . corrosion 
resistance . . . . product purity, 


Whatever the size or weight: Forge-formed fittings in the en- 
tire size range from 34” all the way to 30” (or larger!): in 
all the usual or special weights necessary for any service 


condition; with a companion range of seamless forged and 
Whatever the material: Forged carbon steel... . wrought 


iron . . carbon or chrome moly ... . Stainless 304, 347, 
316....Monel.... Nickel.... Inconel .... Aluminum 
.... Other usual industrial materials. 


forge-rolled flanges of every type, in all ASA sizes and 
pressure series, or beyond, as large as 96” diameter. 


Whatever your requirement: Taylor Forge provides the most 


complete line. Accept no less! 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS General Offices & Works: Chicago 90, Ill. (P.O. Box 485) Eastern Plant: Carnegie, Pa. Western Plant: 
Fontana, Calif. © District Offices—New York: 50 Church Street @ Philadelphia: Broad Street Station Bldg. © Pittsburgh: First National 
Baak Bldg. © Chicago District Sales: 208 S. LaSalle Street @ Houston: City National Bank Bldg. @ Los Angeles: Subway Terminal Bldg. 
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[_] Who is my nearest Taylor Forge Distributor? 
[_] Put my name on your mailing list to receive informative literature. 
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Company. 
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A NEW APPROACH TO HIGH TEMPERATURE COKING 

















... disposal of heavy residues by coking in a 
CURRAN LIQUID HYDROCARBON COKING PLANT 








Profitable Recovery of . . . FURNACE OIL e LIGHT 
DISTILLATE e GAS e METALLURGICAL COKE 
OR ELECTRODE CARBON. 











The facilities of our completely equipped Pilot Plant 
are available for commercial scale tests of your ma- 
terial and at actual cost to us. Inquiries are invited 
and will receive prompt attention. 
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U. S. Edition Issued of Dutch 
Diesel Cylinder Wear Study 


Cylinder Wear in Diesel Engines, by 
Car! Hoegh; 5% x 8% in., 250 pages, 
stiff cloth binding, $5.00. 

The chief merit in publishing Amer- 
ican editions of foreign technical 
pooks is probably a point which can 
be argued at great length, both pro 
and con, particularly when such for- 

eign volumes are relatively old. 

Nevertheless, in the case of this 
first American edition of Cylinder 
Wear in Diesel Engines, its value to 
lubricant and fuel manufacturers 
would seem to be in the comprehen- 
sive data collected and correlated by 
the author concerning large marine 
units. It is pointed out that Diesel 
operation of this type—extremely 
large and slow-speed—presents fac- 
tors of wear considerably different 
from the smaller, comparatively high- 
speed installations. 

The source of the data is largely 
operations records of fleets of Diesel- 
powered vessels, notably those de- 
signed, built, and under the manage- 
ment of the author, who is connected 
with a Dutch shipping company. Un- 
fortunately, cost figures and the like 
are in terms of British currency, re- 
ducing somewhat the value of the 
information for an American engineer, 
unless he has ready access to con- 
version factors. 

The age of the original manuscript 
is obscure and not indicated except 
by the dates in the literature refer- 
ences listing, in which the most re- 
cent is 1940. It would seem the 
progress during the last ten years 

in the study of cylinder wear in in- 
ternal combustion engines, including 
Diesels, might be of greater value to 
present-day technologists. 


Dr. Wickenden Writes Guide 
For Engineering Graduates 


4 Professional Guide for Junior Engi- 
neers, by William E. Wickenden; 8% x 11 
in., 56 pages, paper binding, $1.00. 

A guide for the professional life of 
the young engineer, this book pre- 
sents the philosophy and engineering 
ethics needed for success as viewed 
by the late Dr. Wickenden. 

It opens with a historical survey 
of the engineers’ heritage, going back 
to Tubal Cain, and traces the begin- 
nings of engineering societies. From 
there the author traces the profes- 
Sion through its every aspect—what 
the young engineer can expect to 
find, the difference between a trade 
and a profession, professional rela- 
tionships, and finally ending with his 
most famous essay on a philosophy 
of life, The Second Mile. 

Addenda include “Faith of the En- 
sineer,” a credo; a recommended 
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reading list for junior engineers; a 
self-appraisal questionnaire; and the 
Canons of Ethics for Engineers. 

The book is the work of Dr. Wil- 
liam E. Wickenden, for 18 years presi- 
dent of Case Institute of Technology. 
It was begun in 1942 and his untime- 
ly death in 1947 came before he com- 
pleted his final version. G. Ross 
Henninger, then editor of Electrical 
Engineering and now director of pub- 
lications for the Illuminating Engin- 
eering Society, undertook the task of 
editing the final version. 

It has been published by the En- 
gineers’ Council for Professional De- 
velopment. Copies can be obtained 
from the ECPD, 29 West 39th St., 
New York 18, N. Y. 


Society Publications 


Isotopes and Their Applications in 
the Field of Industrial Research, by 
Paul C. Aebersold, the Edgar Mar- 
burg Lecture, 1948, presented before 
the 5list Annual Meeting of the 
American Society for Testing Mate- 
rials, Detroit, June, 1948; 6 x 9 in., 
28 pages, $1.00 Order direct from 
ASTM, 1916 Race St., Philadelphia 
3, Penna. 


Panel Discussion on Influence of 
Non-Ferrous Metals and Their Com- 
pounds on Corrosion of Pressure Ves- 
sels, presented at 5ist Annual Meet- 
ing of American Society for Testing 
Materials, Detroit, June, 1948; 6 x 9 
in., 45 pages, $1.00. Order direct 
from ASTM, 1916 Race St., Philadel- 
phia 3, Penna. 


Report of Progress—Fundamental 
Research on Occurrence and Recovery 
of Petrolewm, 1946-1947: covering 
American Petroleum Institute Re- 
search Project 37, “Fundamentals of 
Hydrocarbon Behavior;” Project 27, 
“Function of Water in the Production 
of Oil from Reservoirs;” and Project 
43, “The Transformation of Organic 
Material into Petroleum:” 8 x 10% 
in., 242 pages, stiff cloth binding. 
Published through private subscrip- 
tion by the API, 50 West 50th St., 





Unless otherwise indicated, copies 
of all books reviewed here may be 
ordered from the Reader's Service De- 
partment, Petroleum Processing, 1213 
West Third Street, Cleveland 13, Ohio, 
for the price listed, postpaid. Ohio 
purchasers please add 3% tax. 
NOTE: publisher’s prices are subject 
to change without notice. 











New York 20, N. Y., and available 
on a subscription basis upon applica- 
tion to the Institute. 


Mineral Wool Insulation for Low 
Temperatures, 2nd Ed., Commercial 
Standard CS105-48 (supersedes 
CS105-43), U. S. Dept. of Commerce, 
National Bureau of Standards; 5% x 
9 in., 26 pages; prepared by joint ac- 
tion of the Bureau and the Industrial 
Mineral Wool Institute. Copies may 
be obtained, free of charge, from the 
Industrial Mineral Wool Institute, 441 
Lexington Ave., New York 17, N. Y. 
Large orders will be filled at the 
price of 10c per copy. 





MEETINGS 
... for the Oil Man 





JUNE 

10, Western Petroleum Refiners Assn., Re- 
gional Technical-Industrial Relations Meet- 
ing, Broadview Hotel, Wichita, Kan. 

20-24, American Institute of Electrical Engi- 
neers, Summer General Meeting, New Ocean 
House, Swampscott, Mass. 

24, Commercial Chemical Development Assn., 
a Meeting, Niagara Hotel, Niagara Falls, 

27-July 1, American Society of Mechanical En- 
gineers, Semi-Annual Meeting, University of 
California, Extension Building, San Fran- 
cisco, 

2%7-July 1, American Society for Testing Ma- 
terials, 52nd Annual Meeting, Hote] Chal- 
fonte-Haddon Hall, Atlantic City, N. J. 


AUGUST 
15-17, Society of Automotive Engineers, Na- 


tional West Coast Meeting, Multnomah 
Hotel, Portland, Ore. 


SEPTEMBER 


6-8, American Institute of Chemical Engineers, 
Regional Meeting, Mount Royal Hotel, 
Montreal (Que.), Canada. 

12-16, American Society of Mechanical Engi- 
neers, Instruments and Regulators Division 
Conference and Exhibit, Municipal Audi- 
torium, St. Louis, Mo. 

12-16, Instrument Society of America, Annual 
Conference and Exhibit, Municipal Audi- 
torium, St. Louis, Mo. 

14-16, National Petroleum Assn., Hotel Tray- 
more, Atlantic City, N. J. 

18-23, American Chemical Society, 116th Na- 
tional Meeting, Atlantic City, N. J. 

28-30, American Society of Mechanical Engi- 
neers, Fall Meeting, Lawrence Hotel, Erie, 
Pa. 


OCTOBER 


2-5, American Society of Mechanical En- 
gineers, Petroleum Division, Petroleum 
Mechanical Engineering Conference, Biltmore 
Hotel, Oklahoma City. 

3-4, National Assn, of Corrosion Engineers, 
Smith Central Regional Meeting, Adolphus 
Hotel, Dallas. 

3-5, National Lubricating Grease Institute, 
Annual Meeting, Roosevelt Hotel, New Or- 
leans, La. 

7, California Natural Gasoline Assn., 24th 
Annual Fall Meeting, Ambassador Hotel, 
Los Angeles. 

10-14, American Society for Testing Materials, 
First National West Coast Meeting, Fair- 
mont Hotel, San Francisco. 

26-27, American Society of Mechanical Engi- 
neers, Fuels Division Conference, French 
Lick Springs Hotel, French Lick, Ind. 


NOVEMBER 

1-5, 2nd Pacific Chemical Expo, San Francisco 
Civic Auditorium, San Francisco 

3-4, Society of Automotive Engineers, Fuels & 
Lubricants Meeting, Chase Hotel, St. Louis, 
Mo. 

7-10, American Petroleum Institute, Annual 
Meeting, Stevens Hotel, Chicago 

27-Dec. 2, American Society of Mechanical En- 
gineers, Annual Meeting, Hotel Statler, New 
York 
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**REPRESENTATION IN PRINCIPAL CITIES’ 








-Vaxe) alo] f- 


Thomas J. Sullivan was elected vice 
president in charge of manufactur- 
ing for Gulf Corp. He began his serv- 
ice with Gulf in 1921 as a foreman 
of the acid plant 
at the Port Ar- 
thur refinery, and 
in 1930 became 
assistant general 
superintendent at 
Port Arthur. In 
1935 he was 
made general su- 
perintendent of 
Gulf’s Texas re- 
fineries. He was 
brought to Pitts- 
burgh in 1939 as 
assistant general 
manager of the 
manufacturing department and a year 





Mr. Sullivan 


later was made general manager of - 


the manufacturing department, which 
position he held until his recent pro- 
motion. 

* * * 

D. L. McCann is supervisor of the 
utility department of the Casper re- 
finery of Socony-Vacuum Oil Co., Inc. 
He was formerly in the process en- 
gineering section of the Socony re- 
finery at Augusta, Kans. He is a 
graduate of University of Illinois and 
joined the company in 1937. 

* * * 

A. E. Makoski is head of the new- 
ly organized general service depart- 
ment of the Baltimore Esso Stand- 
ard Oil Co. refinery, being transferred 
from the New Jersey works. 

* * * 

Louis J. Subuski has been promot- 
ed to supervisor of the protection de- 
partment of Esso Standard’s Bayway 
refinery. He has been with the com- 
pany since 1935. 

* * * 


William M. Smith is assistant su- 
pervising engineer in the process de- 
sign division of the engineering de- 
partment, at Esso Standard’s Bay- 
way refinery. 

* * * 

Vice Admiral Earl W. Mills, U.S.N. 
(Ret.) has been elected executive vice 
president and a director of Foster 
Wheeler Corp., New York. David Mc- 
Culloch, formerly executive vice pres- 
ident, has been made vice-chairman 
of the board. Admiral Mills is a 
graduate of the Naval Academy, re- 
ceived an M.S. degree in naval en- 
gineering at Columbia in 1924, and 
was awarded an honorary degree of 
Doctor of Engineering by the Uni- 
versity of Louisville in 1944. He 
was wartime Deputy Chief of the 








Bureau of Ships, Navy Department, 
and Chief of that Bureau from 1943 
until his recent retirement. 

ok an * 


Gordon Kiddoo is a consultant in 
New York specializing in the synthe- 
sis production of liquid fuels. He has 
recently been in charge of the Monte- 
bello laboratory of The Texas Co. 
and in the New York office of its 
technical and research division, and 
before that was with Hydrocarbon 
Research, Inc. 

* * * 

J. Perry Morgan, formerly with 
Standard Oil Development Co., is now 
with the New York operations offices 
of the U. S. Atomic Energy Commis- 
sion as assistant director of the pro- 
duction division. 


* * * 


Leonard T. Wilson is assistant re- 
finery superintendent of Shell Oil 
Co.’s Martinez, Cal., refinery. He 
formerly was department manager 
of catalytic cracking at the Domin- 
guez plant. J. D. Davis, formerly de- 
partment manager of gauging at 
Martinez, will replace Mr. Wilson. 

* * * 

Max W. Ball is to be awarded a 
Distinguished Service Medal in re- 
cognition of 15 years’ service with 
the Interior Department. From 1946 
until his recent 
resignation he 
was Director of 
the Oil & Gas 
Division and from 
1906 to 1917 he 
was with the 
Geological  Sur- 
vey and the Bu- 
reau of Mines. 
He has also en- 
gaged in various 
petroleum enter- 
prises and, dur- 
ing the war, was 
special assistant 
to the PAW Deputy Petroleum Ad- 
ministrator. Mr. Ball graduated from 
Colorado School of Mines in 1906 and 
received his LL.M. from National 
University, Washington. 


* * * 


Jefferson W. Mitchell, for the past 
three years advisor on petroleum 
matters to the Chinese Nationalist 
government, has been named gen- 
eral manager of the National Co- 
operative Refinery Assn., McPher- 
son, Kans. He has been in the pe 
troleum industry for 30 years and 
was manager of Phillips Petroleum 
Co.’s Kansas City refinery from 1928 
to 1940. He studied mechanical en- 


Mr. Ball 
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Personals 





— 


ginecring at Rice Institute. While 
in China, his principal duty was re- 
puilding and managing a 20,000 b/d 
plant on Formosa. 

* * * 

Robert H. Ausfahl of Standard Oil 
Co. of California has received one of 
the ten Sloan Fellowships to study 
for a year at Massachusetts Institute 
of Technology. Ausfahl, a senior an- 
alyst in Standard’s Department on 
Organization, was chosen in a nation- 
wide competition. 

* * * 

Louis B. Wells is manager of Sun 
Oil Co.’s Marcus Hook refinery, suc- 
ceeding Andrew W. MacMurtrie, w::0 
is retiring. He started with Sun at 
Marcus Hook in 
1923, became as- 
sistant superin- 
tendent in 1933 
and superintend- 
ent in 1944. Mr. 
MacMurtrie,_ re- 
tiring after 39 





Mr. Maschal 


years of service 
because of ill 
health, rose from 
laborer to refin- 
ery manager. 

Charles E. 
Maschal is. the 
new assistant 
manager at Marcus Hook. He joined 
Sun in 1933, became assistant super- 
intendent in 1944 and administrative 
assistant superintendent in 1947. 
W. T. Askew is superintendent at 
Marcus Hook. He started to work 
for Sun in 1931 and has been assist- 
ant superintendent since 1944. 

* * * 

Thomas W. Burtt, formerly chief 
engineer of the El Segundo refinery 
of Standard Oil Co. of California, has 
become associated with Ralph M. 
Parsons Co. of Los Angeles as the 
gencral manager of the Los Alamos 
project, assigned to Parsons by the 





Mr. Askew 


Atomic Energy Commission. 
ok * * 

W. T. Holliday, board chairman, 
Standard Oil Co. (Ohio) was the 
Winner in the private individual 
Classification for the 1948 awards 
mac by World Government News. 
Vice president of the United World 
Fedvralists, he was honored for “the 
great influence which his writing for 
PET: 
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world government has had upon the 
minds of millions of people through- 


out the world.” 
ok * * 


Hugh W. Field, 
manager of the 
Research and De- 
velopment De- 
partment of the 
Atlantic Refining 
Co., was elected 
a company vice 
president at the 
annual stockhold- 
er’s meeting. He 
became a mem- 
ber of the board 
of directors in 
1946. Dr. Field 
joined Atlantic in 1928 shortly after 
graduating from the University of 
Pennsylvania. 

* * K 

John J. Stanko is manager of the 
Processing Asphalt Division of the 
Douglas Oil Co. of California. The 
Division is to establish a control and 
computing laboratory at the Douglas 
Clearwater plant, where facilities will 
be installed for testing and evaluat- 
ing all types of asphalt. Dr. Stanko 
has spent 15 years in the development 
of asphalt products and was former- 
ly director of research for Flintkote 
Co. 





Mr. Field 


* * * 


Harry M. Mitchell is chief engineer 
of Jefferson Chemical Co., Inc., re- 
placing G. R. Wick, who has been 
made assistant to the production 
manager. Mr. Mitchell was formerly 
assistant chief engineer. 

* * * 


An oil man since 1894, Albert E. 
Daily, operator in the water treating 
plant at Sun Oil Co.’s Toledo refinery, 
was awarded a six-diamond gold em- 
blem in honor of completing 55 years 
of service with the company. He is 
the second to complete this length 
of service with Sun. 


* * * 


Bonnar H. Barnes has been ap- 
pointed general manager of Gulf Oil 
Corp. refineries. He started with 
Gulf as a chemist in 1921, and in 
1929 was pro- 
moted to superin- 
tendent of the 
Sweetwater, 
Texas, refinery. 
He was later 
superintendent of 
the Toledo plant 
and in 1935 was 
made assistant 
general superin- 
tendent of the 
Port Arthur 
refinery. He was 
made general 
superintendent of 
the three Texas refineries in 1938 and 
in 1945 he became assistant general 
manager of the manufacturing de- 





Mr. Barnes 


























The Williams-Hager Flanged Silent 
Check Valve is available for every 
service ... bodies of Iron, Semi-Steel, 
Cast Steel, Government Bronze, Stain- 
less Steel or Monel Metal . . . fitted 
with seats and discs of either Govern- 
ment Bronze, Stainless Steel or Monel. 


Standard sizes from 1 inch to 20 
inches. Write for new technical bulletin. 


THE WILLIAMS GAUGE CO. 


Pump Valves... Water Gauges. . . Gauge 
Cocks... Steam Traps... Pump Governors 
.-- Feed Water Regulators...Water Columns 


| 2943 PENNSYLVANIA AVE. © PITTSBURGH [12], PA. 
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PROCESS DESIGN 
ENGINEER 


Opening for experienced Process Design 





alkylation and treating. 


and salary requirements. 


Engineer familiar with modern refinery 









thermal 


catalytic cracking, polymeri- 


Apply 


by letter setting forth education, ex- 
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Personals 





partment, with headquarters in Pitts- 
burgh. During the war Mr. Barnes 
was assistant director of refining in 
charge of refining operators and tech- 
nical processes for PAW. 


* * * 


Donald N. McCord is in charge of 
plant and construction operations of 
the Glenn H. McCarthy interests. He 
was superintendent and project man- 
ager for Stone & Webster Engineer- 
ing Corp. for the new $21,000,000 
Shamrock Hotel in Houston and had 
supervised various wartime construc- 
tion projects. 


ON FATTY ACIDS 
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HARDESTY 
PRODUCTS 
ARE 
INDUSTRY'S 
KEYSTONE 


AV 








expanding 


production 
controlled schedule shipping assure Hard- 
esty customers of a dependable source of 
supply for fatty acids and their deriva- 


Hardesty Fatty Acids are rigidly proc- 
products that insure consistently 
uniform results on your end production 
process. You’re missing plenty if you've 
never used Hardesty Fatty Acids for your 


41 EAST 42nd ST., NEW YORK 17 


HARDESTY 
FATTY ACIDS 


Red Oil 

Glycerine 
Stearic Acid 
White Oleine 


Stearine Pitch 


and 


Hydrogenated 
Fatty Acids 


Animal and Vegetable 
Distilled Fatty Acids 


Company 


FACTORIES: DOVER, OHIO 
LOS ANGELES, CALIF. - TORONTO, CAN. 


Write today for complete physical and 
chemical data on Hardesty Fatty Acids. 


Hardesty 


| 
| 


— 


W. H. Roach is chemist for the gas 
synthesis plant now building at 
Brownsville, Texas, for Carthage Hy. 
drocol, Inc. He was formerly assis. 
tant chief chemist at the Lockport, 
Ill., refinery of The Texas Co. 


* * a 


Walter F. Win- 
ters is district 
engineer of the 
Asphalt Institute, 
with offices in 
Denver. He will 
direct its studies 
on the potentiali- 
ties of asphalt in 
reclamation work 
and the allied 
problems of 
water and erosion 
control. He was 
formerly an en- 
gineer with the 
Washington state highway depart- 
ment. 





Mr. Winters 


* * 







* 





J. W. Roach has been made division 
gas superintendent for Stanolind Oil 
and Gas Co. for the North Texas-New 
Mexico division, with headquarters at 
Fort Worth. Plants under his man- 
agement include the Slaughter gaso- 
line plant near Sundown, Texas and 
the North Cowden and South Fuller- 
ton plants now being built. Mr. 
Roach was formerly chief project en- 
gineer for the manufacturing depart- 
ment in Tulsa. He holds a degree 
from the University of Texas, and 
also attended New Mexico A & M Col- 
lege. 


x * * 








Alan E. Hall is superintendent and 
Harold G. Russell assistant superin- 
tendent of the research and develop- 
ment department of the Bahrein Pe- 
troleum Co., Ltd. at its Bahrein, 
Persian Gulf, refinery. Mr. Hall re- 
places George S. Windle, who has 
been transferred to the New York of- 
fice of California Texas Oil Co., Ltd. 


* * * 


M. C. Hoffman is general manager 
of production and exploration for 
Root Petroleum Co. A graduate in 
mechanical engineering of Colorado 
A. and M. College, he was with the 
Midwest Refining Co. for 10 years 
and has since been with Stanolind Oil 
& Gas Co. at Tulsa. 


* * * 


Dr. Gustav Egloff, of Universal Oil 
Products Co., is the new president of 
the Western Society of Engineers, 
Chicago. He has been a vice presi 
dent and trustee for the past five 
years and, in 1940, was the recipient 
of its Octave Chanute Medal, awarded 
annually for distinguished service in 
some field of engineering. The S0- 
ciety, which is 80 years old, has 2500 
members among civil, mechanical, 
electrical and chemical engineers. 
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Industry Must Continue on Guard 
Against Propaganda for Synthetics 


EGISLATION NOW BEFORE CONGRESS and 

aimed at putting the Interior Department and its 
Bureau of Mines in the synthetic oil business will in all 
probability not be passed this year. 

The fervor of the military for the Bureau’s program 
has cooled considerably in recent months—to the point 
where that group now admits natural petroleum would 
be able to fuel another war instead of leaving a two 
million barrels per day deficit. 


Supplies of petroleum products are at comfortable 

levels, exploding the “shortage” scares of which pro- 
ponents of the legislation made much ado last year. 
_ Additions to our proved reserves in 1948 were prac- 
tically double production during that period, and present 
indications are that the same situation will prevail this 
year. 

On top of all that, Congress is faced with a moun- 
tain of legislation which will keep it busy until adjourn- 
ment. 

Petroleum technologists, however, should not let the 
present situation lull them into a state of mind where 
they no longer see any danger in the Bureau’s proposals 
for establishing a premature synthetic fuel industry. 


The danger is still very much present. It will persist 
as long as the Bureau’s synthetic fuels staff continues to 
stump the country, extolling the progress it is making, 
predicting frightening future oil shortages, and painting a 
rosy picture for synthetics with half-truths and innuen- 
does. 


Step in the Right Direction 


HE NATURAL GASOLINE ASSOCIATION of 

America has taken a constructive step in attempting 
to have the vapor pressure limit for winter-grade gaso- 
line increased to 15 from the present 13.5 psia. Based 
on its Nowata Road Tests of February and March, 1947, 
the evidence clearly shows no vapor lock occurred in late 
model cars with 15 lb. RVP gasoline at atmospheric 
temperatures not exceeding 55° F. The matter comes 
up for letter ballot in ASTM Committee D-2 on Petro- 
leum Products and Lubricants before its meeting this 
month. 

The fact that cars can tolerate more light ends with- 
out inconvenience to the motorist has an important bear- 
ing on the petroleum conservation problem. More of these 
fractions are now being produced than ever before. State 
conservation authorities are cracking down on flaring 
of the light hydrocarbons. Oil fields have been shut down 
because the accompanying gas could not be used. The 
Texas Railroad Commission has threatened to force re- 
finers to utilize light ends by a corresponding reduction 
in crude oil production. 

It is doubtful if any important segment of the oil in- 
dustry opposes raising the vapor pressure limit in the 
ASTM specifications. One oil company reportedly market- 
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ed a gasoline in the northern part of the U. S. last winter 
with a vapor pressure up to 17 or 18 lbs. Motorists could 
not detect the difference. 

However, certain interests in the automotive indus- 
try have indicated recently they would vote “No” on the 
NGAA proposal. Opposition is said to be based on inter- 
pretations of service complaints coming from truckers, 
and not from test data. It is questioned whether these 
complaints can be accurately diagnosed as coming from 
vapor lock. Limited data from Sun Oil Co. tests with 
trucks, using 15 lb. gasoline, and atmospheric tempera- 
ture analyses and comparative vapor lock analyses be- 
tween winter and summer gasolines made by Phillips Pe- 
troleum have been used to support NGAA’s proposal. Gen- 
eral Motors now is running proving ground tests with 
15 lb. gasoline in heavy trucks. 

This proposal to raise the vapor pressure maximum 
for winter gasoline to 15 pounds should have the whole- 
hearted support of the refining industry. The related 
subject of providing the means for greater utilization of 
light hydrocarbons in motor fuel has been under discus- 
sion for years. Here is a concrete step in that direction, 
under circumstances which are hardly likely to distress 
motorists. 


The Music Goes ‘Round and Round 


HE “ALKY-GAS” FACTION of the Farm Bloc is at 

it again, under their old-time sponsor, Senator Guy 
Gillette of Iowa, chairman of the Senate’s Agricultural 
Subcommittee. This group has been advocating for a 
long time the compulsory use of alcohol in gasoline to 
absorb surplus grain stocks. Now another series of 
hearings is being held, with the alky-gas proponents 
using a new talking point—that of conserving “our dwin- 
dling oil supplies.” History is repeating itself. 

The U. S. Distillers of America, Inc., has come up with 
the idea of adding 1.25% of alcohol to gasoline, which 
would boost the cost 0.5c a gal. The government would 
absorb this cost, however, by reducing its excise tax 
correspondingly on such blended gasoline to keep the 
“alky-gas” from costing the motorist any more. The 
U. S. would save in the end, by avoiding possible losses 
incurred in the grain support program, it is asserted. 

Scientifically conducted tests long ago exposed the 
alky-gas scheme as more trouble than it could be worth 
in guarding against moisture absorption, separation of 
the blend into two immiscible liquids in the presence of 
moisture, comparative costs, and the like. Promoters 
have “taken” farmers for plenty in such schemes in the 
past; blamed the oil industry when the promotion flopped. 

These newly-heralded schemes to use alcohol in motor 
fuel are not to be confused with the idea of injecting al- 
cohol into engines as a detonation supressor. The in- 
jection idea, as exemplified by such devices as the Thomp- 
son Products Co.’s “Vita-Meter’’, has been shown to have 
merit and avoids the difficulties that would be experi- 
enced with alcohol blended with gasoline. Perhaps the 
volume of alcohol consumption to be achieved by such 
means does not appear large enough to be attractive to 
the alky-gas exponents. 


PETROLEUM PROCESSING, June, 1949 





ath 0 ean & one ae [6 oe 








nter 
ould 


dus- 

the 
iter- 
cers, 
hese 
rom 
with 
era- 

be- 


7en- 
with 


num 
ole- 
ated 
n of 
cus- 
tion, 
ress 


s at 
Guy 
ural 
ra 
e to 
3 of 
ents 
win- 


vith 
hich 
ould 


the 
The 
sses 
‘ted. 
the 
orth 
1 of 
e of 
ters 
the 
ped. 
otor 
 al- 
in- 
mp- 
lave 
eri- 
the 
such 
e to 


Another Versatile Fluorine Catalyst 


For Industry from Baker & Adamson 
































(COMPRESSED GAS) 





The Reason Why BF; Is Such 
A Reactive Catalyst With the production of Boron Fluoride Compressed Gas, 


' Boron has three valency electrons . ; ; 
| which it shares with three electrons Baker & Adamson brings Industry another versatile fluorine 
from the fluorine atoms. Thus, there 
are only six shared electrons of eight catalyst under the B&A trade-mark. 
needed to complete the boron octet. 
Consequently boron trifluoride is 


highly reactive, forming complexes Boron Fluoride Gas is rapidly finding wide application in 
with a large number of materials, ; : > ee : 
these complexes serving as interme- industrial processes as a catalyst for isomerization, alkylation, 


diates in numerous catalytic processes. ; % : : . 
polymerization, condensation, esterification, and of 





Other BF; compounds commercially rubber cyclizing. 
available include— 
Boron Fluoride, Ether Complex 


Boron Fluoride, Phenol Complex Boron Fluoride Compressed Gas offers opportunity for 

Other Compounds: BF; can be coordi- . . . . | . 
nated with products entering into the increased efficiency and economy in a wide number of reactions. 
reactions in which it is the active . . , 

catalyst. Baker & Adamson is ready to Investigate its advantages for your operations; for further 
work with you in development of . . 

other BF; complexes and derivatives information contact nearest B&A office listed below. 


to meet your specifications. 





BAKER & ADAMSON “xc Cemicale 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
——<————=—=—==40 RECTOR STREET, NEW YORK 6, N. Y=" === == - 


Offices: Albany* ¢ Atlanta © Baltimore * Birmingham* ¢ Boston® © Bridgeport* © Buffalo* © Charlorte* 
Chicago* ¢ Cleveland* © Denver* ¢ Detroit* * Houston® * Kansas City * Los Angeles* © Minneapolis 
New York* ¢ Philadelphia* © Picsburgh* © Portland (Ore.) * Providence* © St. Louis* ¢* San Francisco® 
Seattle * Wenatchee (Wash.) * Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited « Montreal* « Toronto* «+ Vancouver* 
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